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RYERSON MACHINERY 


Lathes, Drills, Planers, Shapers, Punches, Shears, Friction Saws, Horizontal Drills, Milling Machines, 
Bulldozers, Bending Rolls, Pneumatic Machinery, Spring Shop Equipment, Flue Shop Equipment. 


Flue Shop and Spring Shop Costs are being 
reduced by Ryerson Standard Equipment 


N railroad shops where general locomotive repairs are 

handled, Ryerson Flue Shop Equipment has reduced 
the cost to between 2 and 3 cents per tube. Smaller shops 
make a proportionate saving. 


In the spring shops of one large railroad, spring repair 
costs were cut from $4.40 to $3.20 per hundred pounds, 
when Ryerson Spring Shop Equipment was installed. 


In the Flue Shop and Spring Shop—as in almost all 
other departments of the locomotive repair shop—costs 
can be reduced by modern machines and the arrange- 
ment of the sequence of operations so that the maximum 
output is maintained. 


Ryerson Machinery will do the work and Ryerson 
Engineers, experienced in these special departments, are 


ad Saqepanent. at your service for assistance in modernizing your shop. 
Let them tackle these problems for you. 
JosePu T. RYERSON & SON tc. 
ESTABLISHED 18642 

PLANTS CHICAGO ST. LOUIS DETROIT NEW YORK 

MILWAUKEE CINCINNATI BUFFALO 
BRANCH OFFICES: DENVER HOUSTON TULSA NEWARK 

MINNEAPOLIS SAN FRANCISCO JERSEY CITY 





MECHANICAL ENGINEER DECEMBER, 1925 


eee \ 


Locomotive 
















Bi 






ox 


SU 





















wl 
as 
an 
Cel 
ha 
ot 
ral 
of 
thi 
ho 
hay 
vot 
a i 
ent 
hac 
the 
fini 
chit 
inte 
to 1 





use 
oth 
cert 


Eve 
too]. 


Get 


O 








ever 
wou 
hack 
than 



























ailway 


Mechanieal Engineer 








Vol. 99 


December, 1925 


No. 12 








Order your index now 


he current volume of the Railway Mechanical En- 

er closes with this issue. Only a_ sufficient num- 
ber of indexes will be printed to supply copies to those of 
our readers who specifically request that a copy be sent 
hem. If vou want the index, therefore, place your order 
now, mailing it to our New York office, 30 Church street, 
\" r -|- 
Yew York. 


Several preceding issues have contained in these columns 
suggestions of ways in which the Railway Mechanical 
cineer may be made useful to mechanical department 
officers and foremen. These have 

Using the Railway dealt largely with what may be called 


Mechanical organized or group utilization. The 
Engineer greatest value of the paper, however, 


comes to the individual subscriber 
whose reading habits lead him to scrutinize each issue 
as it is received so that he may be sure he has not missed 
any article dealing with a subject in which he is con- 
cerned, before he finally lays it aside. Just to illustrate, 
have you ever encountered difficulty in the maintenance 
of old Vanderbilt tanks? This issue tells you how one 
railroad has overcome this condition. Has the problem 
of effective staff meetings ever given you concern? In 
this issue you will find suggestions—in two places—on 
how not to handle staff meetings as well as on how they 
have heen conducted successfully. Did it ever occur to 
you that the location of the whistle on the locomotive is 
a matter of importance? Are you satisfied with the pres- 
ent situation with respect to the transfer of lading from 
hal order cars? Are you interested in the application of 
the newly developed lacquer process to passenger coach 
finish? Is the matter of die construction for forging ma- 
chines one with which you are concerned? If you are 
interested in these and many other questions pertaining 


to mechanical department affairs, do not fail to make full 
use of the Railway Mechanical Engineer by reading what 


others have accomplished in solving, or have to say con- 
cerning, these problems, in this issue. 


Every machine tool is limited in production by the cutting 
tools that are used on it. Practically all types of machines 
have heen developed to the maximum 
Getting the most feeds and speeds that it is possible to 
out of power obtain with the cutting tools now on 
the market. Much greater produc- 
tion could be obtained with practically 
every machine tool if it were possible to secure tools that 
would stand up under a heavier cutting schedule. Power 
hacksaw machines have probably been handicapped more 


than any other machine tool in this respect, because the 


hacksaws 


manufacturer of hacksaw blades has lagged considerably 
behind the development: of other cutting tools. As a 
result, some users do not consider the power hacksaw 
as a machine tool and will not give it the same study and 
consideration necessary to improve the production possible 
to obtain from it. In-many shops, the cheapest kind of 
labor is used on these machines. They are not always kept 
in good repair, nor are they properly cleaned. Further- 
more the cutting-off operations of which these -machines 
are capable, are not given the same careful consideration 
which is given the milling, drilling or grinding machine. 
The purchase of. hacksaw blades is often based on price 
alone. A careful study of a power hacksaw machine shows 
that it has many advantages over other types of cutting- 
off machines. It requires less power, is quicker to operate 
and requires less time to stop, move up the work and 
start again; the blade expense is less, it removes a much 
narrower kerf and the initial investment is much smaller. 
In the past there have been two objections to a machine 
of this type which have been overcome during the past two 
vears; namely, blade breakage and crooked cutting. A 
modern power hacksaw will not break blades as long as 
the machine is in good condition, provided it is running at 
the correct number of strokes per minute and that the 
blades are of the correct specifications for the material 
being cut. Within the past year, several types of hacksaw 
blades have been placed on the market which are capable 
of utilizing the maximum capacity of a modern power 
hacksaw machine. A modern machine of this type repre- 
sents a capital investment and should receive the same 
consideration as any other machine tool, in order that it 
may earn the greatest possible return. It should be 
properly maintained and consideration should be given to 
the selection of the blades which will utilize the capacity 
of the machine. 


A great lack of uniformity exists in the small tools used 
for similar operations, not only in railroad shops and 
ae enginehouses on different railroads, 
Possibilities of but in the various shops and term- 
standard inals on the same road. The argu- 
small tools ments in favor of a certain amount of 
standardization of these tools are 
well known, consisting primarily of reduced cost to manu- 
facture, consequent lower possible selling cost, and. re- 
liable products more uniformly adapted to perform the 
manifold operations in repairing cars and locomotives. 
The American Railway Tool Foremen’s Association 
took a step in the right direction at its convention last 
September when a regularly appointed committee of the 
association submitted for adoption certain general speci- 
fications for standard locomotive frame and rod reamers. 
The variation in reamer sizes, flute lengths, taper. spiral 
angle, type of shank, and one or two minor details were 
specified, and, after some discussion, the association voted 
to recommend the proposed reamers to the Mechanical 
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Division for consideration at the Atlantic City convention 
next June. If adopted as standard by all the roads, the 
result will be to reduce materially the number of kinds of 
taper reamers used in railroad shops and enginehouses. 
The Tool Foremen’s Association is to be congratulated 
on its work in connection with these reamers, particularly 
in view of the well-known difficulty in getting any body of 
mechanical men to develop a standard design which will 
meet satisfactorily the varying needs of all the individual 
members. 

Another tool which is under consideration for standard- 
ization by the Tool Foremen’s Association at next year’s 
convention is the boiler tap, and the problem of what 
general specifications to adopt in this case is complicated 
by the difference of opinion regarding the relative merits 
of Whitworth and V-type threads for boiler work. It 
would seem reasonable to assume, however, that one of 
these threads is in general superior to the other and the 
better one of the two ought to be adopted on all the rail- 
roads in the country. The manufacturers could then 
increase their production of that particular type of boiler 
tap and with the use of specialized high production 
machinery and methods turn it out at decreased cost. 

This work of reducing to a certain extent the multi- 
tudinous variety of shop tools, and particularly the great 
number of expensive special tools used by individual 
roads, may well be encouraged and extended. With 
judgment in the determination of what tools can be 
properly standardized without a deadening effect on the 
development of new and improved tools, it will save the 
railroads money and prove advantageous to all concerned. 


Few, if any, railroads carry out the idea of holding 
annual mechanical department staff meetings to the ex- 
tent practiced on the Chicago, Mil- 
waukee & St. Paul, under the direc- 
tion of L. K. Silleox, general super- 
intendent of motive power. That 
the value of the meetings in the way 
of inspiration, education and the promotion of better feel- 
ing and unified action on the part of the mechanical de- 
partment supervisory officers, more than justifies the 
effort and cost involved seems to be well established by 
experience on the St. Paul. In fact, since the inaugura- 
tion of the staff meeting plan four years ago, the meetings 
have increased in size and importance, the men working 
harder each year in preparation for them and being more 
enthusiastic each year about the results accomplished. 

The 1925 staff meetings began with that of the general. 
blacksmith and tool foremen held at Milwaukee, Wis.., 
June 8 to 10, inclusive, at which 24 papers on selected 
subjects were read and discussed. Following this meet- 
ing within a period of two months, the air brake foremen 
met for a two-day session and discussed standard prac- 
tices for the maintenance of air brakes, the meeting being 
divided as between the locomotive and car departments ; 
traveling engineers from all over the system held a two- 
day session at which 16 papers were presented ; the boiler 
foremen met in Minneapolis for a three-day session at 
which 17 papers were presented; the chief clerks, also 
divided as between the locomotive and car departments, 
met for a two-day session, in each case considering 10 
subjects; the master mechanics held a three-day session, 
discussing 19 subjects; the car department also held 
three- day session at which 20 papers were presented. 
The last of these meetings was held at Milwaukee, October 
12 to 13, at which special apprentices discussed 17 papers 
pertaining to their work. 

The mechanical department officers from the entire 
system so far as possible, attend these meetings, which 
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are scheduled in such a way that the maximum number 
of men can be in attendance without interfering with 
service and the normal functioning of the mechanical 
department. Mimeographed copies of the papers pre- 
pared in advance are available to the members before 
attending the meetings and this enables a more studied 
and careful discussion to be maintained. A record of the 
discussion is kept which also subsequently becomes avail- 
able to the men interested for further study and guidance 
in their work during the coming year. Unquestionably, 
the mechanical department staff meetings as held on the 
Chicago, Milwaukee & St. Paul, have had a most helpful 
influence in assisting the mechanical officers to understand 
their mutual problems better, in improving the acquaint- 
ance of these men and welding them into a unit in the 
furtherance of the better interests of the railroad they 
serve. 


Due to the varied nature of locomotive shop work it has 
always been more or less difficult to compile figures which 
will serve as a true indicator of shop 


Utilizing production or output. To say that a 
shop locomotive shop turns out so many 
schedules classified repairs in a given month is 


not by any means a sound basis for 
comparison of output, neither is a comparison of man- 
hours always a true indicator of production. 

Several large locomotive shops in this country have, 
however, developed systems along with their shop schedul- 
ing systems which serve as a reasonably accurate indicator 
of output. These have been fully described in past issues 
of the Railway Mechanical Engineer, and it is sufficient 
to point out here that one such system is based on the 
principle of allotting a certain number of points for each 
locomotive which has been given classified repairs, the 
number of points depending, in general, upon the class oi 
repairs, due consideration being given to the type of loco- 
motive and whether repairs in a given class are light or 
heavy. With this system it is possible to determine the 
number of man-hours required to make a point, and a 
comparison of these figures serves to furnish at least 4 
consistent basis of comparison of output. 

In one shop using such a system a keen spirit of rivalr 
became apparent between different gangs which resulted 
in many original ideas being brought out to save time ané 
labor on many jobs which were formerly done in a less 
efficient manner. The foremen throughout the shop are 
periodically furnished with reports showing the progress 
being made during the month, and in an effort to produce 
“points” with the least possible number of man-hours, 
every element of machine and erecting shop practice enter- 
ing into production is carefully watched. In this manner 
many machine tools in that shop which had been rendering 
service for a great number of years were found to be the 
real reason why it was impossible to make a substantial 
reduction in man-hours on certain jobs. This led to the 
making of time studies on such machines in comparison 
with more modern machines recently installed for the 
same class of work with the result that those in charge 0! 
the shop were able to present to the management some rea! 
figures showing why new machine tools should be pur 
chased. 

Is it not possible that one of the reasons why many 
shops must get along with inadequate machine tools is be- 
cause there has been no systematic effort made to find ou 
just how much could be saved by the installation of more 
modern tools ? 

Locomotive shop scheduling systems were originally 
developed with the idea of increasing output. Some shops 
which have gone a little farther than others in develop 
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ing the details of scheduling systems have found that it is 
possible to secure reliable data on many phases of shop 
operation which not only make it easier to perform the 
ordinary repair work but also furnish a comprehensive 
basis for the requisition of new machine tools and shop 
equipment. 


Railroad mechanical men don’t need to be told that the 
arrangement of draft appliances in the front end has an 
important bearing on locomotive per- 


Front end formance. Not every one realizes, 
draft however, that it is almost impossible 
appliances to over-emphasize the importance of 


this feature of locomotive design. 
The fuel savings made possible by modern locomotive 
design and the incorporation of various auxiliary fuel 
economy devices can be completely nullified by improper 
arrangement of the draft appliances in the locomotive 
front end. 

A striking example of necessity of front end adjustment 
to suit individual conditions was afforded by the tests of 
Missouri Pacific three-cylinder Mikado locomotive 1699 
at the Altoona test plant, as reported on page 462 of the 
july, 1925, Railway Mechanical Engineer. When this 
locomotive was placed on the test plant it was believed 
that with proper combustion an evaporation of 59,000 Ib. 
of water an hour could be obtained, but, on the first trial 
with a 6%4-in. exhaust tip, the evaporation proved to be 
only 48,000 Ib., or almost 19 per cent less than was ex- 
pected. The exhaust tip was then increased to 6% in. 
and the stack fitted with an extension to within 15 in. of 
the nozzle. No improvement was obtained with this ar- 
rangement. A Pennsylvania Lls stack was then applied 
with the same 614-in. exhaust nozzle and a basket bridge, 
and an evaporation of 46,440 lb. of water an hour ob- 
tained. In order to fill the stack, the exhaust nozzle was 
then increased to 7 in. in diameter, the basket bridge being 
retained and an evaporation of 55,000 Ib. an hour then 
resulted. 
ie final change was to use a 7-in. tip with Good- 
fellow projections, this arrangement bringing the evapora- 
tion up to 59,900 Ib. an hour and later to 61,680 lb. Re- 
taining the 7-in. tip with Goodfellow projections the 
ginal front end arrangement was replaced except for 
the petticoat pipe and the evaporation immediately 
dropped. 

lt is obvious that thorough-going tests must be made 
to determine what draft arrangement in the front end will 
produce the best results. Otherwise locomotives will waste 
fuel probably in sufficient amount to counterbalance an- 
ticipated savings from the application of superheaters, 
feedwater heaters, brick arches, syphons and other fuel 
saving devices. Not only is it essential that the dimen- 
sions, proportions and arrangement of draft appliances in 
the front end be suited to each particular class and possibly 
to each locomotive, but steps must be taken to assure that 
the correct front end arrangement, once established, be 
maintained. 

A master mechanic of a large road was recently asked by 
his chief what size exhaust tip was being used on a certain 
class of locomotives handled at his terminal. In reply he 
stated that it was a 6%4-in. tip. The chief asked him if 
ie was sure, and he replied somewhat heatedly in the af- 
irmative. A: subsequent check of exhaust tips on eight 
‘ocomotives of this class indicated that only one had a 
0Y2-in. tip, the exhaust tips on the other locomotives 
varying from %% in. to 3 in. in size. 

The necessity of giving unceasing attention to the 
maintenance of draft appliances in locomotive front ends 
1S apparent. 
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New Books 


PRINCIPLES OF MACHINE DESIGN. By C. A. Norman, professor of 
machine design, Ohio State University. 710 pages, illustrated. 
5% in. by 8% in. Price $6.50. Published by the Macmillan 
Company, New York. 


This important addition to books in the engineering field 
covers somewhat more than the average text book on the 
subject. It teaches not only how to describe and how to 
design, but it goes further and contains computations car- 
ried through in detail for elements or combinations of 
elements, forming part of a specified whole, in numerous 
types of machines. Of the 585 illustrations, many are 
line drawings and photographs of actual machinery which 
show clearly not only the general make-up, but also good 
proportions and assemblies. In addition, there are a num- 
ber of diagrams illustrating theory and computation. 
Much detail information and many numerical tables, not 
generally accessible, are included in the book. These will 
be found a distinct aid to designers and other engineers 
desiring this data for reference. For the practicing engi- 
neer the book furnishes up-to-date standards with regard 
to riveting, screws, sprockets, gears, etc., and also gives a 
collected and fairly simple treatment of modern experi- 
ence and research, both here and abroad, regarding such 
matters as wear factors for gears, design of helical gears, 
belt action, belt loads, laws of lubrication, bearing loads, 
pressure drop in pipe lines, and other similar problems of 
design. 








What Our Readers Think 








The evaporative capacity of 
locomotive boilers 


fa PHILADELPHIA, Pa. 
lO THE EDITOR: 

Our present knowledge of boiler performance must be 
largely based on empirical data and moreover we are only 
concerned with such performance for a definite range of 
operation. From this point of view, simplicity in formula 
giving a good approximation is the most desirable. On 
the other hand, aside from mere satisfaction, research or 
fundamental advance in design demands approaching the 
phenomena from the most rational basis irrespective of 
the complications, provided some sicplicity can be ob- 
tained in the ultimate results. Considering, however, the 
flexibility in design as to heating surface, etc. With re- 
sulting good efficiencies and the precision of measure- 
ments for this kind of work, it is clearly seen that boiler 
performance at best can only be approximated. There- 
fore, the degree of refinement in the analysis must keep 
this concept always in view. : 

Equation 6 in the first part of Mr. Poperev’s article, 
published in the August issue of the Railway Mechanical 
Engineer, appears logical and his arrangement in the sub- 
sequent equations showing the nature of the losses is, all 
told, a valuable contribution. It is to be noted, however, 
that various coefficients of the equation are only appli- 
cable to one particular boiler of a given type. In the 
subsequent work, however, Mr. Poperev attempts to cor- 
relate these coefficients to account for the various propor- 
tions, detail geometrical configurations, types, etc., found 
in the boilers examined, in the forms of curves or definite 
functions, the primary variable being the ratio of the 
heating surface H to grate area G. This is, in my 
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opinion, exactly the weak spot of his analysis, because 
there is considerable flexibility in the coefficients propor- 
tional to the losses for different ratios of H/G depending 
upon the configuration and location of the particular per- 
centage of the heating surface, relative firebox volume, 
etc. It is admitted the ratio H/G is an important con- 
stant characterizing the performance of a boiler, pro- 
vided, of course, boilers of nearly the same configurations 
are compared. On the other hand, it is equally well rec- 
ognized that firebox volume to grate surface is of great 
importance and Mr. Poperev’s analysis in no way prop- 
erly takes this ratio into consideration. Variation in the 
superheater surface and its configuration in the boiler, 
the brick arch, length, spacing and diameter of tubes, 
etc., effect to a more or less degree the efficiency for a 
given value of H/G. Therefore, the refinement pro- 
posed in the analysis is inconsistent with the lack of 
proper account of the several variables found in the com- 
parison of the various types of boilers. 

The formulas proposed by either Dr. Goss or Law- 
ford Fry, appear satisfactory, since they account with 
sufficient accuracy the performance within the range of 
operation of locomotives in a much more simple form. 
Mr. Poperev condemns these formulas, primarily since 
they do not satisfy limiting conditions, as the initial con- 
ditions of zero efficiency at very low rates of combus- 
ton, etc. Since, however, we are concerned only with a 
definite range of operation, it must be admitted, that the 
simplest equation approximating this particular zone is 
the most desirable and that a good approximation can be 
made without necessarily satisfying initial conditions. 

Neglecting the error for extremely low rates of com- 
bustion which is outside the field of operation, the as- 
sumption that the efficiency varies as a linear function of 
the combustion rate appears sufficiently accurate to ac- 
count for the actual performance curve of a locomotive 
boiler. It is to be noted that Mr. Fry’s assumption as 
to the variations of efficiency is in accord with other in- 
vestigators in the field. Moreover, it would seem that the 
assumption of a linear function within the range of op- 
erating rates of firing is as logical as Mr. Poperev’s as- 
sumption of a second degree equation for the rate of 
evaporation to the rate of combustion. Assuming the 
linear function for efficiency variation, we arrive at a 
quadratic form for the rate of evaporation to the rate of 
combustion which satisfactorily accounts for a rate of 
combustion that may occur within the range of operating 
firing. With coefficients derived from the efficiency 
linear equation, the resulting quadratic equation of the 
evaporation against combustion, fits the actual curves. 

Fundamentally, we are concerned with three quantities 
for estimating and comparing the performance of a loco- 
motive ; first, the availability or potentiality of the steam 
for entrance to the cylinders; second, the efficiency of the 
card cycle or the cylinder efficiency, and third, finally the 
efficiency of transference of the heat from the combustion 
of the coal to the steam in its particular potential form. 
The latter, the “boiler efficiency,” is dependent upon the 
efficiency of combustion, the magnitude of radiation and 
the efficiency of heat transference through the tubes. 
The loss due to combustion, a very important loss, ob- 
viously increases with the rate of combustion, but on the 
other hand, is greatly dependent upon the proportions of 
the firebox, the proper circulation of air, etc., and prob- 
ably varying as some inverse function of the volume of 
the firebox. The radiation in the firebox is of a very 
uncertain magnitude, some claiming it to be directly pro- 
portional to the grate area, others to the firebox surface, 
etc. It is probably a complex function of both firebox 
surface, grate area as well as the geometrical configura- 
tion and volume of the firebox where in the simple form 
of the Boltzman Stephan law of radiation must be con- 
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siderably modified. The availability of heat for trans- 
ference to the tubes depends at the offset upon the total 
temperature head of the heated gases and therefore in- 
directly upon the exact nature of the preceding combus- 
tion and radiation phenomena. Then in addition, the 
heat transmission per unit area of tubes along the tubes 
depends upon the temperature head for that part, the 
velocity of the gases through the tubes, the degree of 
circulation depending upon the spacing of the tubes, etc., 
and finally on such details as the magnitude of soot, 
grease, etc., along the tubes. The law of heat transfer- 
ence must be modified for tubes with superheater elements. 
The cross section area of these to the total tube area is 
an important ratio for the heat transfer in the tubes. 
In conclusion, therefore, it would seem that if a more 
elaborate method is offered for the analysis of boiler per- 
formance, it should consistently be-based upon closer 
physical assumptions, rather than follow the more ap- 
proximate assumptions used in the older methods which 
when used in their present forms are sufficiently accurate 
for the approximate comparisons of performance in 
which they are ordinarily used.  R. EKSERGIAN, 


Engineer and technical assistant to the 
vice-president, Baldwin Locomotive Works. 


Is the A. R. A. overlooking a 
good bet P 


KANSAS, 


TO THE EDITOR: 


In doing a first-class job of getting along, giving better 


service than ever thought possible, higher wages, higher 


material costs, increased taxes and other financial bur- 
dens are causing the railroads to economize in every 
phase of the game. The great forum of railroading, the 
American Railway Association, has done much to pro- 
mote efficiency and with its seven divisions, the material 
and tangible side of the question is most thoroughly cov- 
ered. The by-laws of the A. R. A. provide for the fol- 
lowing divisions and prescribe the duties and limits of 
each: Division I1—Operating; Division I1—Transporta- 
tion; Division I]I—Traffic; Division [V—Engineering; 
Division \V—Mechanical; Division VI—Purchases and 
Stores, and Division \ []—lI‘reight Claims. 

Various railroads have departments for helping those 
outside their own ranks in an educational way and do this 
through agricultural and industrial departments with 
competent specialists. Only a small number of the roads 
have any sort of training for their own mechanical de- 
partment employees, or have any officer dealing with the 
human side of railroading. On the roads where this is 
being considered, personnel departments are doing the 
human engineering and regularly constituted apprentice 
departments through their schools are carrying on the 
educational work. Personnel work on railroads is a com- 
paratively new idea but apprentice training has been suc- 
cessfully tried and proved over a span of two decades. 
However, there is no medium through which the heads 
of these departments can meet and work for general bet- 
terment in this respect. 

The logical place for such a group is within the 
A. R. A., which association, if it does not believe the 
subject large enough for a special division, is overlook- 
ing a good bet in not having a standing committee 1m 
Division V to work out mechanical department educa- 
tional and personnel problems, bending an effort towards 
making the 60 per cent of mechanical department expet- 
ditures (for labor) more productive, keeping pace with 
the improvements along all other lines of the business of 
transportation. EDUCATOR. 








Locomotive test plants— Their 
influence on design’ 


Progress made during the past 20 years makes further 
advance more difhicult—Exact knowledge is 
essential for future development 


By Lawford H. Fry 


Metallurgical engineer, Standard Steel Works, Burnham, Pa. 


© study of locomotive development and operation 

can be complete without full consideration of the 

work done by the locomotive testing plant at Al- 

toona, Pa., as the results of this work have materially 

influenced locomotive design not only in this country, but 

abroad. W. Rowland is designing locomotive boilers in 

England by methods developed largely from test data ob- 

tained at the Altoona test plant and his formula has been 

adopted by the Railroad Board of India as a basis for its 

official method of estimating locomotive boiler evaporative 
capacity. 

It is possible on a modern testing plant to operate any 
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ziven locomotive through its whole range of power. 
\Vithin this range any desired combination of conditions, 
such as speed, cut-off, etc., can be selected and maintained 
constant during a run of an hour or more, and while 
running under such constant conditions, measurements can 
be made with laboratory accuracy and completeness. It is 
this combination of constancy of conditions and accuracy 
f measurements which gives the tests made on a testing 





“Abstract of paper ptesented at the regional meeting of the American 
Society of Mechanical Engineers, Altoona, Pa., October 5 to 7, 1925. 
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plant their great advantage over road tests of locomotives. 
Road tests with a dynamometer car*are valuable for 
checking and completing information obtained on the plant 
as to draw bar pull, but in all questions of steam produc- 
tion and consumption, the plant results are far more au- 
thoritative. There is much detailed information which now 
controls locomotive design which it would have been 
practically impossible to obtain without a locomotive test 
plant. 

The locomotive testing plant is of purely American 
origin, and though the results of the tests made here 
have been much studied abroad, no real testing plant has 
been installed outside of the United States. The first loco- 
motive testing plant was designed and erected at Purdue 
University under the supervision of Dr. W. F. M. Goss, 
in 1891. Locomotive testing plants have, therefore, been 
in use for over 33 years, that is for one-third of the 
century during which steam locomotives have been used 
in America. The growth in locomotives since the first 
plant was installed may be measured by the fact that the 
first locomotive tested at Purdue was a 4-4-0 type, a rep- 
resentative passenger locomotive of that date, weighing in 
working order about 85,000 lb., while the most recent 
Pacific type passenger locomotive tested on the Altoona 
plant had a weight of 309,000 Ib., or more than three and 
one-half times as much. 

Altogether six locomotive testing plants have been built 
and operated. One at Purdue built in 1891, two built by 
the late Robert C. Quayle of the Chicago and North 
Western in 1894 and 1895, and one at Columbia Uni- 
versity in 1899. These four were all of small capacity, 
and with the exception of Purdue have been abandoned. 

The first modern locomotive testing plant capable of 
handling locomotives of various designs was that of the 
Pennsylvania Railroad built in 1904. This was designed 
by the late Axel Vogt, then mechanical engineer, assisted 
by W. F. Kiesel, Jr., the present mechanical engineer of 
the Pennsylvania System. This plant was first installed at 
St. Louis, Mo., for the Louisiana Purchase Exposition in 
1904, and after operating there throughout the exposition 
it was transferred to its present location at Altoona. 

The latest plant is that at Illinois University built in 
1914 under Dr. W. F. M. Goss when dean of the College 
of Engineering, and Prof. E. W. Schmidt in charge of 
the Department of Railway Engineering. This plant fol- 
lows the general design of the plant at Altoona, but pro- 
vides elaborate arrangements for catching the sparks and 
cinders thrown out of the stack. 

‘The bulk of the work from the various plants comes 
from the Purdue and the Altoona plants. The Chicago 
& North Western plant was of considerable service to the 
early American Railway Master Mechanics Association 
committees on exhaust nozzles. The Illinois University 
plant has published two reports on tests, one describing 
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complete tests of a consolidation locomotive, 
covering tests with six sizes of Illinois coal. 

The majority of the work at Purdue has been done with 
the two 4-4-0 locomotives built for the plant. Of these, 
the earlier weighed 85,000 Ib. and was replaced in 1897 by 
a locomotive weighing 109,000 Ib. which was later super- 
heated. With this locomotive the general characteristics 
of locomotive operation have been studied. The most elab- 
orate and the latest work is given in two reports published 
by the Carnegie Foundation in 1907 and 1910. These 
cover two series of tests by Dr. studying the effect 
on boiler and engine operation, of variations in steam pres- 
sure and variations in superheat. The information given 
by these and by earlier tests is of general value to a de- 
signer endeavoring to secure a proper balance between 
cvlinder power and boiler capacity. 

The installation of the Pennsylvania Railroad locomo- 
tive test plant at the St. Louis Exposition in 1904 opened 
a new and important era in locomotive testing. Earlier 
plants had been adopted only for testing light four coupled 
locomotives. The Pennsylvania plant was capable of 


the other 


( 10SS, 


handling locomotives of much greater weight and more 
varied design. Immediate use was made of the greater 


at St. Louis cov- 
different designs, and the 


plant capacity. The series of tests made 
ered eight locomotives of widely 
data secured and published was far more complete than 
any previously available. These tests were the first to 
furnish sufficient information to enable heat balances to be 
drawn up for a locomotive boiler. Such balances were 
computed and published by the writer in 1908, and gave 
for the first time exact knowledge as to the relative 
importance of the various losses which determine the ef- 
ficiency of the locomotive boiler. Since the transfer of the 
plant to its present location in Altoona, much work has 
been done in testing new locomotive designs as produced, 
and in providing a consta accumulating mass of in- 
formation which has made possible continued improve- 
ments in design. The greater part of the activity of the 
plant in Altoona has been carried out under J. T. Wallis, 
now chief of motive power, Pennsylvania System. Direct 
charge of the test plant was in the hands of C. D. Young, 
engineer of tests, from November, 1911, to May, 1917, and 
is now in the hands of his Successor, F. M. Waring. 
The great influence which the work done on the Altoona 
plant has had on locomotive design is indicated by the fol- 


: 
nti\ 


lowing statements as t work done and conclusions 
reached. These are abstracted from the Pennsylvania 
Railroad's test plant bulletins as shown by the reference 
numbers. 

Bulletin No. 9.—A agian: ge: front end was devel- 
oped which gave better results than the design recom- 
mended by the Master M: i anics Association. 


Bulletin No. 21.—A comparison 
results obtained with long and 
established that the rate of 
ditions of combustion and n 
face to absorb heat. 

Bulletin No. 23.—It was 
in. was sufficient for pisto1 
in. in diameter, when super 
sequent tests showed that 
used with 30-in. cylinder 


was made between the 
short boiler tubes. It was 
evaporation is limited by con- 
‘t by a failure of heating sur- 


shown that a diameter of 12 
valves for cylinders up to 27 
heated steam was used. Sub- 
valves of this diameter could be 
rs with the cut-off limited to half 


stroke. Measurements of the stresses in the valve stems 
gave definite figures showing that the valve gear could be 
lightened to advantage by using valves of the minimum 


size. 


Bulletin No. 24.—An extens 


ive series of experiments on 


superheaters of various designs produced data showing 
steam consumption for varying conditions of superheat, 
for the first time 
variables, 


cut-off and speed. These tests gave 


authentic information unobscured by other as to 
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the effect of variations in superheat on steam consump- 
tion. 

Bulletin No. 27 
plant, certain changes in the design of the E-6s Atlantic 
type locomotive were recommended. Tests of the locomo- 
tive redesigned as recommended gave a maximum e\ ap- 
oration 15 per cent greater, combined with a boiler ef- 
ficiency nine per cent better than the original locomotive. 
At the same time the engine performance was generally 
better so that a higher drawbar pull was developed at all 
speeds and the maximum drawbar horsepower was_in- 
creased over 20 per cent. These advantages were secured 
with an increase in total weight of only 2.5 per cent. 
Careful design of the reciprocating parts enabled them to 
he kept down in weight so that the dynamic augment at 
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70 m.p.h. was less than 30 per cent of the static load on 
the drivers. 


Bulletin No. 29.—Tests were made with a K-4s Pacitic 
type locomotive built in 1914 in accordance with recom 
mendations and experience obtained with locomotives of 
earlier designs on the testing plant. The coal and water 
rates and the high thermal efficiency showed this to be the 
most economical passenger locomotive so far tested on the 
plant. For any given amount of fuel fired, this locomotive 
developed more power than any previously tested at the 
test plant. 


Bulletin No. 30.—Accurate tests demonstrated the ad- 
vantage gained in boiler efficiency by the use of a brick 
arch when high volatile bituminous coal is being rapidl\ 
burned. 

Bulletins No. 31 and 32.—The testing plant having 
shown definitely the great difference in steam consumption 
between cut-off at full stroke and cut-off at half stroke it 
was logical to attempt to produce a freight locomotive 
which, even in low speed drag service could operate at cut- 
offs of not over 50 per cent. The result was the develop- 
ment of the Ils Decapod class locomotives with a boiler 
pressure of 250 lb. per sq. in., instead of 205 Ib. and with 
cylinders enlarged to enable full power to be developed 
without using a cut-off longer than 50 per cent of the 
stroke. Compared with the previous standard freight loco- 
motive, the new locomotive with an increase of 16 per cent 
in weight gave an increase of 25 per cent in power, and in 
full gear at low speed showed a reduction of 38 per cent 
in steam used per indicated horsepower. This type of 
locomotive with feedwater heater added, giving a further 
increase of two per cent in indicated horsepower, is now 
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the standard freight locomotive of the Pennsylvania Sys- 
tem. 

One of the charts has been prepared to show the growth 
in the size and efficiency of the passenger locomotives 
of the Pennsylvania Railroad since the test plant was put 
into service. The E-2a Atlantic type locomotive of 1904 
is compared with the K-4 Pacific type locomotive of today. 
The curves show the indicated horsepower in relation to 
the rate of firing. The heavy vertical lines represent the 
locomotive weights. The weight has increased from 185,- 
000 Ib. to 309,000 Ib. The maximum horsepower has in- 
creased from 1,200 hp. to 3,300 hp. The increase in power 
has been much more rapid than the increase in weight. 
This can be seen from the fact that the indicated horse- 
power developed per 1,000 Ib. of locomotive weight has 
increased from 6.5 hp. to 10.7 hp., that is, by 65 per cent. 

So far we have described the work of the Altoona test 
plant by abstracts from the bulletins which deal mainly 
with the solution of concrete problems arising out of the 
testing of certain definite designs of locomotives. The 
test plant has, however, been of great value in providing 
material for a study of locomotive operation in general 
terms and in thus advancing our knowledge of the subject. 
Vrobably the greatest advance has been made in knowl- 
edge pertaining to the factors which determine boiler 


efficiency. Before the Pennsylvania test plant results had 
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Growth in size and efficiency of steam locomotives 


been studied, speculation was active as to the best pro- 
ortions to be assigned to firebox and heating surface, 
but our definite knowledge was scanty. Dr. Goss’s work 
had indicated that the losses by incomplete combustion 
were large, but with no information as to the amount of 
air consumed, accurate knowledge as to the details of 
ombustion and heat absorption was lacking. The Penn- 
sylvania test plant has changed this. During the recent 
tests of the Missouri Pacific three-cylinder locomotives, 
the writer was shown a curve of estimated smokebox tem- 
peratures drawn up before the tests were started. These, 

the majority of cases, did not differ from the results 
actually obtained by more than 15 deg. F. 
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All locomotive boilers show a drop in efficiency with 
an increase in the rate of operation, and if the efficiency 
is plotted against the rate of firing it is found that the 
relation is best expressed by a straight line. The straight 
line for the boiler efficiency of the K-4s Pacific type loco- 
motive is shown on the chart of boiler efficiencies in rela- 
tion to rates of firing. The Pennsylvania test plant re- 
sults if analyzed enable us to split up this overall boiler 
efficiency into two components— 

a—Efficiency with which heat is produced. 

b—Efficiency with which heat is taken up by boiler. 

These component efficiencies follow closely straight line 
laws, as shown on the chart. 

The information thus secured is important in any at- 
tempt to improve the boiler efficiency. The line for the 
efficiency of heat absorption shows but slight variation 
with the rate of firing, the values being uniformly high, 
ranging from 86 per cent to 80 per cent. These figures 
represent the heat taken up as percentage of the heat 
actually produced. Now the smokebox gases cannot 
possibly be cooled below the temperature of the water in 
the boiler. Therefore, not all of the heat produced 
is absorbable by the boiler. It can be computed that the 
boilers in question are taking up between 94 per cent and 
88 per cent of the heat which it is physically capable of 
absorbing. This is characteristic of modern locomotive 
boilers, and it is evident that as pieces of heat inter- 
change apparatus they are highly efficient and that there 
is but a small margin for improvement in heat absorption. 

The efficiency of combustion shows a different condi- 
tion. Here an efficiency of 100 per cent is possible and 
is shown by the tests to be reached at low rates of com- 
bustion. At the ordinary rates of operation, however, 
usual values are in the neighborhood of 60 per cent or 
less. 

There is evidently a considerable field for improvement 
here, but it must not be assumed that improvement is 
easy. There is necessity for considerable study before the 
final answer is given. The diagrams show that boiler 
efficiency can be improved by reducing the rate of firing 
per sq. ft. of grate area. If the same power is to be main- 
tained this means at increase in the size of the grate so 
that the total amount of coal burned may be maintained. 
Locomotive designs adopted by various railroads in the 
last few months show development along this line, but 
as yet no locomotive testing plant analysis of performance 
is available. 

In this connection, the writer calls attention to the 
fact that in the discussion of boiler efficiency in relation 
to the rate of operation it is usual, as has been done above, 
to measure the rate of firing in terms of coal per sq. ft. 
of grate area per hour. This assumes that the grate 
area is the controlling factor in determining the efficiency 
of combustion. Grate area is.an important factor, but 
not the only one. Firebox: volume must also be given 
consideration. 

The test plant data is not yet sufficiently complete to 
permit a determination of the relative values of grate area 
and firebox volume, but one series of tests with high 
volatile coal suggests that with this fuel the volume is the 
more important. The point deserves more study and 
it may be found that combustion efficiency can be best 
improved by a slight increase in grate and a considerable 
increase in firebox volume with appropriate arrangements 
for giving a long flame-way.. 

The question is extremely complex and can be most 
adequately answered by further test plant work. Doubt- 
less this is but one of many problems by the solution of 
which the locomotive test plant will advance still further 
the development of the steam locomotive. 

For the future we look with confidence to a continued 
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growth in the use of the locomotive testing plant. The 
great increase in locomotive efficiency which has taken 
place in the last 20 years makes further advance more 
difficult, and makes exact knowledge a necessary condi- 


tion for such advance. As it is the function of the loco- 
motive test plant to provide exact knowledge it is not 
surprising that new plants are under consideration by 
railroads and by locomotive builders. A great step for- 
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The foreman and his responsibility 
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ward could be made if the American Railway Association 
were to construct or to take over a locomotive test plant 
to be devoted to the scientific and impartial study of loco- 
motive designs and devices and to research work con- 
cerned with the basic scientific laws governing locomotive 
operation. Correct locomotive design is only possible 
when the definite natural laws governing locomotive op- 
eration are known. 





Two more of the contributions which were submitted in 


the competition 


O much attention has been given by our readers to 
the articles by contributors to the Railway Mechani- 
cal Engineer competition on the foreman and his 

responsibilities and opportunities that the following con- 
tributions have been selected for publication: 


A roundhouse foreman’s viewpoint 
By Charles 


Locomotive foreman, Canadia 


ee 
Frederick Maw 

National, Grand Trunk Lines im 
England, Island Pond, It. 


} 


A prominent railroad official was recently heard to say 
“The roundhouse foreman is one of our main keys to 
success.” Let us see for a moment how this works out. 
Railroads are carriers and must have motive power. To 
efficiently handle and prepare the power of the various 
American and Canadian railroads an army hundreds of 
thousands strong has’ to be maintained. Every round- 
house, machine shop, or main shop is a busy hive of indus- 
try with its necessary quota of charge hands, gang fore- 
men, etc., under the supervision of the locomotive or gen- 
eral foreman, as the case may be. 

The importance of the foreman’s position is obvious. 
He is the one man oftentimes standing between the officers 
or management and the employees. ©n his shoulders fall 
the responsibility of rightly or wrongly interpreting the 
policies laid down. To be a foreman in every sense of the 
word requires certain essential qualifications without 
which, if the foreman holds down his job, he is merely 
just getting by. 


A foreman’s qualifications 


1. He must be a man as well as a foreman. If he has 
worked up from the ranks, he is cognizant of the many 
little troubles which daily confront the mechanic and by a 
judicious word here and there, can immeasurably improve 
the efficiency of the staff. Firmness is necessary and 
rightly so, but it should be tempered with good judgment 
and common sense. Creating “sore heads” gets nowhere. 

2. He must have a good general knowledge of all 
duties under his supervision. I remember some years ago, 
a man was promoted to roundhouse foreman because of 
his exceptional ability at valve setting. He proved a 
failure. Why? Because, while he had made a determined 
and praiseworthy effort to master the subject of valve 
setting, he had studied practically nothing else and knew 
little or nothing about the handling and supervising of 
men. The foreman must he more versatile than any other 
man on the railroad system. Besides being of at least 


average mechanical ability, he must be alert to: grasp the 





on this subject 


detail of the thousand-and-one things of other than me- 
chanical nature which come under his jurisdiction. 

3. He must be an organizer. This is especially the 
case with the roundhouse foreman. Just as raw troops, 
well led, have accomplished at times’ almost the impossible, 
so the roundhouse force measures up its foreman and 
matters progress or retrogress accordingly. His, the eye 
to note, as he daily goes his rounds, the weak links in the 
chain. His, the mind to plan and then he, the person to 
enthuse his charge men, gang foremen, shop foreman. 
boiler foreman, etc. {le should encourage good work 
but should also make adjustments, as the service demands, 
without fear or favor. He should cover the whole terri- 
tory under his jurisdiction at least once every day. 

+. He must be approachable and diplomatic. <A great 
deal depends on the manner in which the foreman re- 
ceives a deputation of organized labor. He must uphold 
the policies of his employers and at the same time be 
courteous with the representatives of the men. If at the 
time it is impossible to grant their request, he must so 
advise them in a diplomatic manner. Likewise, when a 
change of policy is brought about by his employers, he 
must endeavor to bring this about in the roundhouse. 
shops and works without antagonism or estrangement. 
To use an expression of an old friend of mine: “A few 
drops of oil are oftentimes worth many tons of sand,” in 
cases of this nature. 

The personal touch so lacking in these days of organ- 
ized efficiency is a great asset to the foreman fortunate 
enough to possess it. In small communities, the foreman 
is often looked to by the men as a standard by which to 
set their moral gages. Fortunate indeed is he who can 
leave a small city or town after a few years’ service as 
locomotive foreman with the general good will of the 
community and the record, “he was a square boss.” 

5. The foreman must be resourceful. Oftentimes 
tried in the past and daily tried again is surely the fore- 
man’s lot. He frequently lacks material and must sub- 
stitute (which he seldom fails to do) something equally 
as good. The power must be maintained and the bus- 
iness moved or the road suffers. The passenger power 
must do the job and run to schedule or the public is heard 
from and it begins to use the passenger trains on another 
road. Passenger returns drop off. The traffic depart- 
ment hunts in vain for business. Dividends come not. 
All because the little known and generally misunderstood 
locomotive foreman is not doing the job. Change the 
scene, however, and with a live wire foreman everything 
is prosperity, so far as efficiency of power is possible to 
make it so. 

Lastly, the foreman should be looking ahead. 


Do the 
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railroads give their foreman the encouragement he often- 
times deserves? Do they realize the time he puts in study: 
ing and working to improve himself that their service 
may be more expeditiously and efficiently handled? Surely 
this is one thing to which the foreman is entitled. He 
has to be an administrator of no mean ability to ensure 
success and employers should give him every encourage- 
ment and also every possible opportunity for advancement. 


Must study the men 


By William J. Eagan 
Lehigh Valley, Sayre, Pa. 


Relationship of the foreman to his men is a study which 
requires more than superficial examination. He is the com- 
pound which cements the man to the company in spirit as 
well as in practice. 

He should show that he has confidence in the ability of 
the men under his charge to do the work assigned to them 
without constant watching and suggestions from him— 
nothing makes a force more disgruntled than the knowl- 
edge that it is being constantly watched or thought in- 
competent. 

[f a man is not properly placed he should be transferred 
and placed on a job that he can handle efficiently ; a super- 
visor flagrantly displays his own incompetency by holding 
a man on work which he is not capable of performing 
efficiently. 

How often do we go through a shop and see the fore- 
man performing duties that can easily be taken care of by 

rers ? When the men see this going on continually, they 
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lose confidence in the ability of the men higher. up to 
choose leaders in the shop, and most of them have aspira- 
tions terminating, at least temporarily, in a foremanship. 

A foreman should be firm without being arrogant, 
especially when approached by a man with a grievance. 
Listen to him, and if you can’t adjust it at once, give him 
every assurance that it will receive consideration. Like- 
wise, if he has a suggestion for an improvement in a 
method to increase production or for safety first, or that 
will better the appearance of your department, encourage 
the suggestion, recognizing the fact that a foreman is only 
as strong as is the force under him. See also that a man 
receives recognition from the office for such diligence. 
Too often the foreman has overlooked such suggestions 
or acted upon them as his own. 

Give your time to the company unstintingly, even 
though there is no direct compensation from the additional 
effort; a foreman or man who is looking from one pay 
day to the next has about reached his limit, and a foreman 
who has that attitude will quickly relay it to his men. The 
company isn't a place to get a living from so much as an 
organization that gives a living and an opportunity to 
succeed. 

Don’t play favorites, because when they are placed upon 
their own feet they usually topple, and a system loaded 
with favorites shunts all the work upon one or two men— 
such an organization will fail of its own weakness. Re- 
member, always, that an organization is only as strong as 
its president, and he is as strong as the assistants he picks 
to help him, and so on down through the whole production 
family to the most unskilled man. Any weak link reflects 
upon the man choosing or holding him. 


Rock Island remodels Vanderbilt 
type tenders 


Tank of new design applied to standard underframe— 
Capacity increased to 10,000 gal.—Maintenance 
cost reduced 


HE Chicago, Rock Island & Pacific has embarked 

on a program of improving and rebuilding 107 

Vanderbilt tvpe tenders used in conjunction with 
30 Pacific, 75 Mikado and 2 Mountain type locomotives 
in service on that road. The cost of conversion will be 
about $3,500 a tender and it is estimated that the new 
design will pay for itself in reduced maintenance cost 
within a period of slightly over four vears. The original 
Vanderbilt tenders, purchased in 1912 and 1913, were al- 
ways subject to excessive maintenance cost, owing to the 
fact that buffing stresses were transmitted through com- 
paratively light plates and angles to the tanks and when 
the holding rivets worked or sheared off, leakage resulted 
and the tenders had to be taken out of service. This 
‘ondition gradually became worse as the tenders got 
older and plates forming the lower half of the tank circle 
corroded and deteriorated. 

\ careful individual check was kept of the expense of 
repairing eight Vanderbilt type tenders on the Rock 
Island, the figures showing an average cost of $864 every 
12 to 18 months, or in fact each time the locomotive came 
to the shop for heavy repairs. This excessive cost, in 





conjunction with service delays owing to the develop- 
ment of leaky tanks on the road, eventually became so 
serious that it was evident some determined effort must 
be made to meet the situation. The weaknesses of the 
old tender design were studied and, under the diréction 
of W. J. Tollerton, general superintendent of motive 
power, and George Goodwin, mechanical engineer, a new 
design developed which gives promise of solving the 
problem. 

By the new design the tank of the Vanderbilt tender 
is completely remodeled, the lower half containing the 
deteriorated plates being cut away with the oxy-acetylene 
torch, and a new bottom substituted which is expanded to 
the full width of the tender at the bottom and is anchored 
in the customary manner to the conventional design of 
four-sill tender frame. The new construction is indi- 
cated in the drawing and photographs. 

While some additional capacity is gained by widening 
the tank at the bottom a certain amount is lost through 
cutting off that part of the original tank cylinder which 
extended below the top of the present tender frame. The 
tank length in the new-Rock Island gesign has been in- 
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creased 30 in. which gives a net added capacity of 1,000 
gal., or a total capacity of 10,000 gal. It is obvious that 
a still further increase in capacity could be obtained by 
adding a suitable amount to the length of the tank and 
providing trucks to take care of the increased load. The 
coal space has not been changed. In case the tender is 
to be used with a stoker-fired engine, however, a trough 
for the conveyor screw can be readily provided in the 
design of the new tank bottom. 

Referring to the drawing, the changes made in the old 




















Vanderbilt tender remodeled and rebuilt in accordance with 
Rock Island design 


Vanderbilt tank will be evident. The upper cylindrical 
course has been bent out on each side and new courses 
added, to be joined to the new bottom plates by riveted 
joints. The bottom of the new tank, which contains prac- 
tically no rivets, would be made of a single plate if one 
of the desired size could be obtained but, lacking that, 
two plates are used, joined by a reinforced, electric, butt- 
welded joint along the center line of the tank. It will be 
observed that the bottom plate does not come to a sharp 
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corner and join the side plate by being riveted to one 
flange of an angle iron as is customary with rectangular 
tanks. Instead, the edges of the bottom plate are bent 
to a 5-in. radius and riveted directly to the side plates. 
This eliminates one joint, leaving but a single joint which 

















The tank, expanded at the bottom to the full width of the 
tender, is supported on a standard tender frame 





is in such a position as to be easily caulked, and giving 
a more flexible construction. This particular feature oi 
the remodeled Vanderbilt tanks has been thoroughly 
tested on the Rock Island and shown to be a big improve- 
ment over the angle iron corner construction which uot 
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New tender design developed by the Rock Island to overcome weakness inherent in its Vanderbilt tenders 
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only has the additional joint but offers so rigid a resis- 
tance to the weaving action of the tank under the surge 
of the water that something must give and as a result 
the plates or angle irons crack or rivets work loose. 
\nother feature which tends to prevent leaky corners 
with the new design is the provision of special, continu- 
ous, U-shaped braces to stiffen the lower half of the tank 
and make it retain its shape under stress. There are 
three of these braces, made of 5-in. by 3-in. T-iron, and 
by forming the sides and bottom of each brace of one 
continuous piece it is possible to get away from the weak 
construction of having side braces which terminate at the 
bottom corner of the tank and cause leaky rivets at that 
point under the weaving action of the tank. As shown 
in the drawing, the braces are not fitted exactly to the 
corners of the tank but the change in direction from the 
sides to the bottom is accomplished by two bands of 6-in. 
radius each and a short section of 45 deg. slope. The 
back head of the tank is new and the splash plates are 
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fitted with new T-irons. The running boards are raised 
and hand rails and ladders changed to suit. The cost of 
remodeling the tank including the provision for an in- 
crease in capacity of 1,000 gal. is $1,600. 

One of these tenders, after being out of the shop 
nearly two years, came in for general repairs, the entire 
cost of tender work being $40, most of which was caused 
by the application of a new pair of wheels. In other 
words, the maintenance on the tank itself for the first 
two years was negilgible. Even as the remodeled tenders 
get older, the cost of maintenance will unquestionably 
be but a small fraction of that of the old Vanderbilt 
type tenders. The entire conversion program wiil cost 
approximately $3,500 a tender, including labor, material 
and shop prorata, and this cost will be practically wiped 
out in a period of a little over four years. 

Ten of the Vanderbilt tenders have been converted to 
date and the success of the new design has been such that 
it is being considered for application to new power. 


A study of locomotive whistles 


The whistle should be located in front and placed in 
a modified parabolic reflector 


By Arthur L. Foley 


Head of department of physics, Indiana University, Bloomington, Ind. 


BOUT five years ago the writer was employed by 

a railroad company to test the whistle, bell and 

headlight of one of the company’s locomotives 
that had killed and injured a score of school children in 
a hack at a road crossing. The driver had obeyed the 
warning to “stop, look and listen.” Apparently he had 
not seen or heard, although he had gotten out of the hack 
ind walked to the center of the railroad track trying to 
Why? I shall not try to answer this question in 
this specific case. It is the general case that most con- 
cerns us, for such accidents are quite common. 

No doubt the crossing menace would be _ lessened 
omewhat, but it would not be removed, if by 
egislation or otherwise the public could be induced 

stop, look and listen. Most crossing accidents involve 

tor cars. If the driver stops and sits in his car, his 
seeing may be prevented by buildings, corn fields, or 
ther obstructions, and his hearing by motor noise, par- 
ularly in the case of the closed car. If the driver gets 
of his car and walks to the center of the track and 

ks, he may even then, due to track curvature or ad- 
verse weather conditions, not be able to see an approach- 
ing locomotive as far away as would be necessary for 
fety. He may see the locomotive at a considerable dis- 
tance and be deceived in thinking that he has plenty of 
time to cross the track before the train can reach the 
crossing. It should be remembered that a train running 
60 miles per hour travels a third of a mile in 20 sec., the 
time required for a driver to return to his car, 

seat and drive the car to the track. These facts, 

together with the obvious fact that nothing short of an 
army of police could bring about a general observance 
of the “STOP” part of the warning, emphasizes the im- 
portance of the “LISTEN” part of it. It is more im- 
portant than the “ILLOOK,” for the driver of a car who 
does not keep his eyes rather closely focused on the 


toad he is driving over is more dangerous to traffic than 


ao so. 


average 


dake his 


is the locomotive whose path is fixed. But the driver 
may listen all the while, and may hear a locomotive which 
it would be impossible for him to see. It is timely, there- 
fore, to consider the efficiency of locomotive whistles as 
danger signals, particularly since closed cars are coming 
into such general use. Such cars shut out a considerable 
fraction of the whistle sound and shut in much of that 
from the motor. The sound from the whistle must be 
sufficiently intense to be heard above, and of such a char- 
acter as to be differentiated from, the hum of the car’s 
motor and other mechanism. The locomotive whistle in 
common use signally fails to meet these requirements. 
It is rather strange that it has survived so long in this 
age of striving after efficiency. 


Actual distribution of sound about a locomotive 
whistle—Ear estimates 


The writer's first experiments on this question consisted 
in determining how far a certain locomotive whistle could 
be heard in various directions from the locomotive, when 
the listeners were in a closed automobile standing still 
with engine running, and again with engine stopped. 
Also when in a touring car under the same conditions. 
Ear estimates of the whistle intensity were made by each 
of five listeners when the automobile was stationed 1,200 
ft. from the locomotive, in various directions, with the 
engine running and when the engine was stopped, on 
clear days and foggy days, and on days with various 
wind velocities. Finally, ear estimates were made of the 
relative intensities of the sound of the whistle at various 
distances ranging from 1,200 ft. to four miles, when the 
listeners were standing on the ground near an automobile 
with the engine running, and 20 ft. from the car with 
the engine running and when stopped. 

The results of these and similar observations will not 
be given here, as they were confirmed by later quantita- 
tive experiments which will be discussed in some detail. 
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However, the writer has no apology to offer for men- 
tioning such ‘apparently crude observations. After all, 
it is the ear effect that the locomotive engineman must 
depend upon to ‘save the lives of those crossing the rail- 
road tracks, and the railroad company from damage suits. 
If the results of the ear estimates differed essentially from 
those made mechanically, I should discard the latter and 
base my conclusions on the former. 


Quantitative measurement 


In Fig. 1 is shown the respective radii of the 10 points 
(crosses) on the broken curve A, which indicate the rela- 
tive sound intensities in the ten indicated directions from 
a chime whistle 1” on a locomotive L standing on a turn- 
table on the track 7-7. The intensities were measured 
with a Rayleigh disc. On the first day the observations 
were attempted a Webster phonometer was used to meas- 
ure the sound intensity. On account of the extreme sen- 
sitiveness of this instrument to small changes of pitch, it 
was not satisfactory for the work in hand. It was, there- 
fore, with little regret that the writer was forced to dis- 
continue his experiments that day on the demand of 
some one to whom the noise of the whistle was objection- 
able. 

Before undertaking the experiment a second time, the 
writer experimented on different forms of Rayleigh 
discs. The instrument in the form finally chosen was 
less sensitive than a tuned Webster phonometer, but had 
a much wider range through which the pitch of the 
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Fig. 1—Sound intensity, curve A, about a locomotive whistle 
mounted near the steam dome 

sound might chang seriously affecting the in- 
strument’s sensitivi 

The intensities show Fig. 1 were measured in the 
10 directions show1 iniform distance of 1200 ft. 
from the whistle. Instead of moving the observing sta- 
tion the locomotive w placed a turntable and the 
observing station located permanently at the side of the 
track 1200 ft. from 1 urntabl Then the locomotive 
was successively tur! » that the relative direction of 
each of the 10 obset tations was that indicated by 
the respective number radii in Fig. 1. 

Even had it bee ble to move the Rayleigh disc 
and adjust it to the sensitivity in all 10 positions, 
and had the time required been no consideration, the 
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scheme of turning the locomotive had many advantages, 
It minimized, by making more nearly constant, the dis- 
turbing effects of winds, temperature changes and differ- 
ences, the varying topography of the surrounding land- 
scape, and reflections from houses, trees, and other ob- 
jects. 

The continuous curve U shows what the sound inten- 
sities in the several directions would have been if the 
sound of the whistle had been radiated uniformly in all 
directions. Note that the sound of the whistle, curve 4, 
was actually more intense behind the locomotive than in 
front of it, and two or three times as intense at right 




















Fig. 2—Sound waves from an electric spark reflected from 
parts of a miniature locomotive 


angles to the track as along the track. In other words, 
most of the sound energy was dissipated at right angles 
to the track. Why this objectionable distribution ? 

The general contour of curve A is about what one 
should expect from a whistle located as this one was, to 
the side of and rear of and only a few inches from, a 
steam dome several times as large as the whistle itself 
Sound reflection from the steam dome and other parts 
of the locomotive and sound absorption by the hot gases 
issuing from the smoke stack and rising from the boiler 
explain the matter. Let us consider these effects sepa- 
rately. 

Sound reflection 


rom the standpoint of sound reflection, also refrac- 
tion and absorption, as we shall see later, the location 0% 
a locomotive whistle is bad, usually about as bad as if it 
were placed inside the cab or under the locomotive itself 
It is always behind the stack, usually behind one or mor‘ 
domes and the bell, and frequently immediately behind 
or at the side of pop valves or other accessories mounte 
on the top of the boiler. All of us know that if we wis! 
to shout to some one at a considerable distance that we 
turn toward the listener so that the sound will be pr 
jected initially in that direction. All of us know that w 
can be heard at a greater distance if we do not stand be- 
hind a lamp post or a tree when we shout. Nevertheless 
we continue to locate whistles from the standpoint 
convenience only, with no thought of a possible connec- 
tion between the whistle’s location and its efficiency 1 
doing the only thing it is expected to do; namely, 
make as much noise as possible in front of the locomotive 
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and as little as possible where it is not only not needed, 
but is usually a nuisance. 

When the whistle is placed behind the smoke stack, 
dome, etc., all these objects reflect the energy of the 
portion of the sound wave that falls upon them. Since a 
sound wave has been long compared with a light wave, 
the sound shadows thus produced are not comparable in 
density or definiteness to the light shadows that would 
result were the whistle replaced by the headlight. Never- 
theless, there are sound shadows of more or less intensity, 
depending on the size of the object casting them and on 
its distance from the sound source. In other words, de- 
pending on the solid angle of the object as seen from the 
sound source. Where the distance is small and the angle 
large, as: when a whistle is mounted very near a dome or 
a pop valve, immediately behind or at one side in some 
recent practice, the intensity of the sound ahead of the 
locomotive is decreased and at the side or rear increased 
over what it: would be were the whistle mounted in front 
of the smoke stack. This is  : shown in curve A 
of Fig. 1, and is illustrated in Figs. 2 2 and 3. 

If the reader's imagination is sufficiently strong, per- 
haps he may think of L in Figs. 2 and 3 as a crude minia- 
ture locomotive with exaggerated dimensions of some of 











Fig. 3—Sound waves from an electric spark, showing sound 
waves of greater radius than those shown in 
the preceding figure 


the parts. the smoke stack S was the upper end of a 
metal tube MW about two feet long, which served also to 
support the model. C is the cab, D the steam dome, B 
the sand box and T-T the top of the boiler. The whistle 
ll’ consisted of a spark gap behind a disc of insulating 
fibre, the gap being about 34 in. long and connected 
through conductors °K to an electric influence machine. 
Phe crack of the electric spark produced the sound waves 
shown in the figures. These waves were photographed 
by a method described by the author in the November, 
1912 Physical Review and also in the Scientific American 
supplement of February 15, 1913. 

In Fig. 2. O is the original sound wave produced by 
the spark at JI. If the wave had encountered no obstruc- 
ions it would have traveled outward from IV uniformly 
in all directions, as in Fig. 4. We note, however, that 
here have been many reflections. O B is the reflection 
f O from B “caught in the very act.” O T is the re- 
lection of O from the ton of the boiler T, O D from 
he steam dome D and O C from the cab ( 

[t is interesting to trace the further development of 
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these waves, as shown in Fig. 3, a photograph taken 
about .0001 sec. later than the photograph in Fig. 2. 
The same lettering is used in both figures, the arrows in- 
dicating the direction of the waves. In Fig. 3 the or- 
iginal wave has passed out of the field on the left of the 
picture and shows only at O at the upper right hand of 
the photograph. O S is a reflection of O from the stack 
S. Note that O T in Fig. 2 has expanded, struck the 
stack S, and given us the wave O T S in Fig. 3. O C of 
Fig. 2 has just arrived at the stack in Fig. 3. 

It is not necessary to trace all the waves that have 
been formed. It is sufficient that we see that, owing to 
numerous reflections, the space above the model locomo- 
tive is filled with waves, that most of the sound energy 
is headed upward, and that there is not enough in front 
of the locomotive to show in the picture. 

Owing to the shortness of the spark waves and the 
exaggerated dimensions of some of the parts of the minia- 

ture locomotive, Figs. 2 and 3 exaggerate the magnitude 
of the effects of reflection. They do, however, quite ac- 
curately represent their nature. 


Sound refraction and absorption 


The very undesirable sound distribution shown in curve 
A of Fig. 1 would be much worse in the case of a loco- 
motive running at high speed. A locomotive standing on 
a turntable requires very little firing to keep up the 
steam required to operate the whistle. There is little 
smoke from the stack, and what there is rises some dis- 
tance before deviating much from a cylindrical form. It 
is very different when a’ locomotive is moving rapidly. 
When running the exhaust steam is blown through the 
stack to increase the draft, causing smoke and hot gases 
to be ejected in large volumes. These, together with 
the convection currents from the hot boiler, are swept 
back over the locomotive, forming a sort of gas, steam 
and smoke blanket through which the sound of the whis- 
tle must pass. 

It is a well-known fact that a part of the energy of a 
sound wave is reflected when it falls upon a stream of 
hot gases; some is absorbed in the stream itself and that 
which gets through is dispersed. The loss due to ab- 
sorption and dispersion is much greater than one might 
imagine. If anyone doubts this statement let him stand 
on one side of a bonfire and try to talk to some one on 
the other side. He may fail to make himself heard at all. 

A striking illustration of the blanketing effect of air 
currents and air strata of different temperatures is ob- 
served in the variation of the intensity of the sound of 
the exhaust of an aeroplane engine as it passes over. 
Sometimes the roar of the engine is quite loud, sometimes 
it is weak, perhaps inaudible. The shifting air currents 
and the changing path that the sound must take to reach 
the ear from a moving plane cause the intensity varia- 
tions. 

The intensity of sound in the shadow of a stream of 
hot gases is generally much less than it would be were the 
gas stream replaced by a solid obstacle of the same size. 
This point is illustrated in Fig. 4, which is a photograph 
of sound waves passing through or around cylinders of 
hot gases and metals. JJ” S is a sound wave produced 
by an electric spark, perpendicular to the plane of the 
figure, behind the disc S, and Il’ G a wave produced by 
a like spark behind the disc G. The sparks were made to 
occur simultaneously by connecting the two spark gaps 
in series. The waves II” S and Ii” G are consequently 
of the same size and intensity. C is a metal cylinder one 
inch long, of the same length as each of the spark gaps. 
When a spark passes at the gaps S and G there is a sud- 
den heating of the air between the terminals 'of the gaps, 
producing at each one an expanding mass of hot air of 
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approximately cylindrical cross section. By properly ad- 
justing the distances between S, G and C and by carefully 
timing the illuminating spark by which the photograph 
was taken, the waves were photographed in the positions 
shown in the figure. 

Inspection of Fig. 4 shows that in passing the solid 
cylinder C, the portion of the wave W G which struck 
the cylinder was reflected to 1’ C. The portion passing 
just above and just below the cylinder was being dif- 
fracted into the region FR in the general direction shown 
by the arrows D, D. ‘The solid cylinder did not, there- 
fore, cast a definite sound shadow, though the sound in- 
tensity in R, the sound shadow region, was less than it 
would have been if C had not reflected some of the sound 
energy. 

Note the difference in the region A, which is the 
sound shadow region behind the hot gases produced by 
the electric spark at S. Apparently all of the sound en- 
ergy that entered the hot air cylinder near its central 
and therefore thicker and hotter parts was absorbed. 
Only those parts of the wave entering the upper and lower 
edges of the cylinder where the gas was not so hot and 
the distance to be traversed not so great was transmitted. 
Owing to the fact that the velocity of sound increases 
with the temperature these transmitted portions of the 
wave were refracted in the direction of the arrows T-T, 
the edges of the hot air cylinder thus functioning like 
a dispersing lens. Consequently the intensity of sound in 
region A was less than in region R, the hot air cylinder 
casting a deeper sound shadow than a solid body of the 
same size. It appears, therefore, that the disturbing ef- 
fect of the high smoke stack of Figs. 2 and 3 would have 











Fig. 4—Sound waves due to simultaneous electric sparks at G 
and S, showing diffraction about a solid cylinder C, 
and dispersion of the hot gas cylinder at S 


been even greater had the stack been low, with hot gases 
issuing from it. And had the gases been blown back 
over the locomotive, the effect would have been even 
more disturbing. 

A suggestion of the magnitude of the effect may be 
gained by comparing Fig. 3 with Fig. 5. In the latter a 
small bunsen burner was so placed that the tip of the 
flame was in the lower end of a brass tube, the upper 
end of which formed the smoke stack S of the miniature 
locomotive L. The hot gases issuing from the stack 
were blown back over the locomotive by means of an 
air jet in the direction of the arrow A. Observe that 
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the original sound wave O is about the only one that 
shows in Fig. 5 and this only over the rear half of the 
locomotive. There is no trace of a wave near the stack, 
where the gases are hottest. The wave has not been 
hidden by smoke. What one sees in the picture is not 
the photograph of smoke at all. The air inlet on the 
gas burner had been adjusted so that the gas burned 
with a smokeless flame. One does not see smoke when 
he sees the heat, really the convection currents, rising 
from the hot radiator of his automobile. However, hot 
gases may be quite transparent to light and not transmit 
sound. 

If the disturbing effect of hot gases and heat currents 

















Fig. 5—Absorption of sound energy by the hot gases from the 
smoke stack of a miniature locomotive 


were the only reason for locating a locomotive whistle 
ahead of the smoke stack it would be a sufficient one. It 
is noted that the sound was weaker both in front of and 
to the rear of the locomotive than it would have been 
had the sound distribution been uniform, while at right 
angles to the track, particularly on the left side of the 
locomotive, the intensity was much greater than with 
uniform distribution. 

Another factor which had to do with the sound distri- 
bution shown in Fig. 6, is the design of the whistle itself. 
The usual cylindrical tube forming the resonator (bell) 
of a single tone whistle is, in the case of the chime whis- 
tle used in this study, divided by longitudinal radial vanes 
into five compartments or pipes, each of the proper length 
to give one of the notes of the chime; namely, C, E, G, 
C’ and C”. T in Fig. 6 is a transverse section of the whis- 
tle and L a longitudinal section, with the omission of the 
valve mechanism at /”. The former shows the relative 
positions and cross sectional areas of the five pipes while 
the longitudinal section shows the relative lengths of two 
of the pipes C and its octave C’. The fraction of the 
cylindrical steam jet J used in blowing each of the pipes 
is shown in the transverse section T, and was 26 per cent 
in the case of the lower tone C and respectively 22, 19, 
17, and 16 per cent for the other four tones. Thus 60 
per cent more energy was used in blowing the lower tone 
than in blowing the upper tone of this whistle. 

Since the quality or character of a sound depends on 
the relative intensity of the several tones which combine 
to form it, it is evident that the quality of the sound 
from a chime whistle depends to a degree upon which 
pipe of the whistle is toward the observer. This varia- 
tion with direction is accentuated when the whistle is 
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placed near a steam dome, which interferes more or less 
with the normal functioning of that part of the whistle 
which happens to be nearest it. Inasmuch as the Ray- 
leigh disc was not equally sensitive to all five tones of 
the chime, intensity measurements made with the disc 
showed considerable variation whenever there was a 
change in the orientation of the whistle with respect to 
the dome. 

(he writer would locate a locomotive whistle in front 
of the locomotive where it would be free from the several 
disturbing factors named. He would place it in a re- 
flector of such design as to give a maximum of sound in- 
tensity ahead of the locomotive and of such size as to 
serve aS a resonator and thus increase the intensity of 
the sound at. the source. 

In advocating the use of a reflector to direct the sound 
of the whistle along the track the writer has continually 
met with the argument that such a device would be prac- 
tically useless on account of the fact that the reflector 
could not be made large compared to the length of the 
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Fig. 6—Transverse and longitudinal sections of a chime whistle 
modified parabolic reflector 


sound waves to be reflected. This limitation does, of 
uirse, affect profoundly the rate at which sound wave 
energy spreads out after the waves are outside the re- 
flector. But it does not change the action of the reflector 
itself. The energy of the reflected portion of the sound 
wave can be headed in the right direction, and much of 
it will continue in the right direction to reinforce the 
Wave originally projected in that direction. In proof of 
this assertion it is sufficient to call attention to the effec- 
tiveness of a megaphone as a sound director. We should 
expect a relatively greater directive action from a re- 
lector placed about a whistle. In the case of the voice the 
waves are originally projected in one hemisphere only, 
the whistle starts them in both hemispheres. The whistle 
reflector reflects a portion of the waves in the one hemis- 
phere, as does the megaphone; but in addition it turns 
back those that start in the other hemisphere. 

It is strange that the belief that sound can not be re- 
flected by anything except a very large body is so per- 
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sistent and so general. A person who voices this belief 
is quite inconsistent when he places his hand to his ear 
in order to hear a speaker not easily understood with 
the unaided ear. Even a mule knows that sound can be 
reflected. He turns his ears in the direction from which 
the sound comes. It must be admitted that the ears are 
not as small as they might be, but they are not as long 
as the sound waves the mule must interpret. 


To determine whether or not a reflector of moderate 
size could be made to exert any considerable directive 
force on the sound from a locomotive whistle, the chime 
whistle previously described in this paper was placed in 
a parabolic reflector, as shown in cross section in Fig. 6 
in which all dimensions are to the same scale. The whis- 
tle was 6.5 in. in diameter and the aperture of the re- 
flector 28 in. The reflector was made of plaster paris P 
cast in a wooden box B. Wooden strips S were nailed 
in the box in the manner indicated in the drawing to 
economize on plaster and lessen the weight. The box 
was mounted on castors so that it could be turned on a 
platform about six feet in diameter and eight feet high. 
The steam line projected vertically through a hole in the 
center of the platform and was connected with a union 
joint to the valve end lV’ of the whistle. This permitted 
the reflector and whistle to be rotated so that their com- 
mon axis was in any desired horizontal direction. 

The shape of the plaster paris surface of the reflector 
was obtained as follows: with a focal point on one edge 
of a board and the edge, the axis of a parabola, a curve 
was drawn on the board and the half parabola sawed 
out. With the board radial and its straight edge held 
against the whistle the board was moved around the 
whistle and the soft plaster paris “wiped” into position. 
The focus of such a reflector, if the term focus is permis- 
sible, is therefore a circle, and not a point. The focus of 
any particular portion of the parabolic surface is the 
nearest point on the focal circle. This focal circle was 
intended to be coincident with the cylindrical sound 
source—the cylindrical steam jet, at J-J. The length of 
the steam jet, the distance from the opening to the lip, 
was two inches. There is a question as to what portion 
of the jet should be used, or whether some point beyond 
the lip should be used, as a focal point in adjusting the 
whistle in the reflector. Experiments were made with 
the whistle in one position only, quite likely not the po- 
sition to give the reflector the highest possible efficiency. 

Nevertheless, the action of the reflector was quite marked. 

The curve in Fig. 7 gives the relative intensity of the 
sound in the 12 directions indicated by the radial lines. 
The dissymmetry of the curve with respect to the axis 
in direction one is doubtless due to the fact shown in the 
figure that the whistle was so placed in the reflector that 
the lower pitched and louder tone was produced on the 
side of the axis toward direction two, while the higher 
and less intense tone was produced on the other side of 
the axis, in direction 12. Notwithstanding the dissym- 
metry the curve clearly shows a sound intensity in the 
direction of the axis of the reflector double that at right 
angles to the axis and three times that to the rear. 

Comparing the result shown in Fig. 7 with that shown 
in Fig. 1, it is seen that, by placing a locomotive whistle 
in a reflector in front of the smoke stack the intensity of 
sound along the track in front of the locomotive was in- 
creased to four times its value when the same whistle 
was located in the position 1’ shown in Fig. 1. In di- 
rection two the intensity was five times as great. At the 
same time the intensity at right angles to the locomotive 
was correspondingly decreased. The maximum intensity 


could have been changed from direction two to one by 
rotating the whistle in the reflector. 
No doubt the multiplying factor could have been fur- 
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ther increased had the reflector been made of a material 
having a higher sound reflection co-efficient that plaster 
paris. 

The placing of a locomotive whistle inside a reflector 
with its longitudinal axis parallel to the axis of the re- 
flector has advantages other than those already noted. 
One is, that all parts of the circular steam jet function, 
which is not the case when the whistle is mounted ver- 
tically and the locomotive is running at high speed. This 
point was investigated by placing a locomotive chime 
whistle in the usual vertical positon in a horizontal stream 
of air from a compressor capable of delivering 4,000 cu- 
ft. of air per minute at a pressure of 100 lb. to the square 
inch. The stream of air was adjusted to give air veloci- 
ties at the whistle of 20, 40, and 60 m. p. h. Very little 
effect was noticed at 20 m.p.h. At 40 m.p.h. the front 
portion of the whistle, the part against which the air 
current was directed, functioned rather poorly, the vol- 
ume of the sound being considerably less than at 20 m.p.h. 
At 60 m.p.h. it did not function at all, nothing but the 
hissing sound of escaping steam coming from this portion 
of the whistle. As the whistle was rotated the character 
or quality of the sound changed noticeably as one after 
another of the several tones of the chime was silenced. 
The steam jet whose vibrations about the lip of the whis- 
tle produce the sound, must strike that lip in a particular 
way to give the best result. When a locomotive is run- 
ning at high speed the head on pressure and the air cur- 
rents about the sides of the whistle deflect the steam jet 
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Fig. 7—Sound intensity about a’ chime whistle mounted in a 
modified parabolic reflector 
of it function poorly and others 


portions 


so that some 
not at all. 


The writer remembers a case in court in which a rail- 
road company was being sued for damages because of a 
crossing accident. Some of the witnesses testified that 
the engineer sounded the whistle for the crossing and 


that “it fairly screeched.” A “‘screeching” sound is what 
one would expect from a vertically mounted chime whis- 
tle on a locomotive traveling at a high speed. Let us 
remember that a wind having a velocity of 60 m.p.h. is 
normally classed as a tornado. The whistle may fail to 


function properly at much lower locomotive velocities if 
the train is running against a head wind. 


Thus the whis- 
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tle is least efficient when the train is running fastest and 
the warning signal is most needed. 

In the case of a whistle mounted in a reflector, as in 
Fig. 6, the body of air about it is carried along with it 
and the air pressure remains uniform on all sides of the 
steam jet, regardless of engine speeds or wind velocities. 
This permits the whistle to function normally at all 
speeds. 

It would seem that locomotive manufacturers have at- 
tacked the problem of the inefficiency of locomotive whis- 
tles from one standpoint only—that of the intensity of 





-” a= Ones. 














180° 











Fig. 8—Sound intensity about a single tone whistle, frequency 
1,000 vibrations per second, in a modified parabolic reflector 


the sound at the source. ‘They have made their whistles 
larger and louder, and in order to overcome the objec- 
tions of people who are disturbed by such intense sounds, 
they have tried to make the sounds “mellow,” as pleasing 
as possible. It is the writer's contention that this method 
of attacking the problem is a mistake—for several rea- 
I shall mention three of them. 

First, we should) consider che efficiency of — the 
sound as a warning signal a quarter of a mile, a hali 
mile, in front of the locomotive. We should consider the 
one to be warned, and not merely the sound source. Ili 
the effort to make the sound of the whistle “mellow” and 
pleasing results in a less efficient signal and consequently 
in greater destruction of life and property, it is a mis- 
take. 

In the second place the increase in the sound intensity 
of locomotive whistles has necessitated an increase in 
their size and a consequent lowering of their pitch, a 
move in the wrong direction. All the information that the 
writer has been able to get from several psychologists 
and from his own experiments is to the effect that the 
human ear is more sensitive to sounds of from 1000 to 
1200 vibrations per second than to those of lower fre- 
quency. The pitch of the usual locomotive whistle 1s 
from one to two octaves too low for efficient signaling. 

Another advantage of the higher over the lower pitch 
is that the former is much more likely to attract attention 
on account of the sound being unlike the hum of automo- 
bile engines and gears, and other usual sounds. 

In the third place it would seem that the cost of whistle 
blowing is an item that has been given little attention. 
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\e have increased the size of whistles with little or no 
regard to the resulting increase in their operating cost. 
lf this increase had brought about greater whistle effi- 
ciency, it would be justified. The expected result has 
not been realized. A little consideration will convince 
one that we “pay dearly for the whistle.” 


According to the company that manufactured it, the 
chime whistle used in this investigation—a regular loco- 
motive whistle—requires about 8,352 lb. of steam per 
hour when blown at 200 Ib. steam pressure. Locomotive 
manufacturers say that seven pounds of steam per pound 
of coal is good average locomotive practice. This means 
a coal consumption of 1,190 lb. of coal per hour, more 
than 19 tb. per minute, approximately one pound of coal 
for every three seconds, or two pounds for every time 
the whistle is blown—the series of blasts for any signal 
aggregating, on the average, about six seconds. 

The writer by means of a counter and stop watch made 
several estimates of the time whistles are blown. Obser- 
vations were made on six different trains on four differ- 
ent roads, in Indiana and Illinois, the trips ranging from 
50 to 220 miles in length. Considerable variation was 
found for different engine crews and for different roads. 
The average ran something over two minutes per hour. 
\ssuming this figure, a locomotive equipped with the 
whistle described and operated at the indicated pressure 
requires some 39 Ib. of coal and 275 lb. of water per hour 
for whistling purposes only. 

There are in use on a 24 hour day basis, some 66,000 
locomotives, and on the average one-third of these are in 
continuous use. To blow these whistles on an average 
of two minutes per hour would require the enormous 
total of almost 4,000,000 tons of coal and more than 26,- 
000,000 tons of water per year. Why incur this enor- 
nous expense if a small high pitch whistle is more eff- 
cient and at the same time more economical in operation ? 

Curve A of Fig. 8 represents the sound distribution 
about a small whistle of the pitch recommended—fre- 
quency 1000 vibrations per second. This whistle was 
mounted in a tin reflector, the relative dimensions of the 
two being about those shown in the figure. For testing 
the resonance of the reflector its depth was changed three 
times by soldering an additional strip of tin an inch 
wide around the edge. Sound intensity observations were 
made with each depth. The resonance effect, while ap- 
preciable, was not great. It was sufficiently large, how- 
ever, to warrant taking it into consideration in designing 
a locomotive whistle sound reflector. It will be observed 
that the total area of curve A, which is proportional to 
the total sound emission when the whistle was in a re- 
Aector, is greater than that of curve U, the emission when 
the whistle was vertical and without the reflector. The 
effect of the reflector, therefore, is not only to modify 
the distribution of the sound but to increase its intensity 
at the source 

The steam required to blow the high pitch whistle 
whose sound intensity curve is shown in Fig. 8 was 2,500 
Ib. per hour as against 8,352 Ib. for the chime whistle of 
Fig. 1. This means a saving of 70 per cent of the coal 


required for whistling purposes, which on the basis of our 
previous estimate, would amount to some 2,800,000 tons 
in the United States alone. This is worth considering, 
not merely from the standpoint of a railroad expense 
item, but from the standpoint of fuel conservation. 

\ question that has been raised in connection with 
whistles of high pitch concerns the carrying power of 


high pitch sounds. This question is important when con- 
sidering marine fog signals and steamship whistles, but 
‘f little import when designing locomotive whistles. The 
distance through: which the sound of a locomotive whis- 
tle must pass is so limited that the difference in the at- 
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mospheric absorption of the lower and higher pitched 
tones may be ignored. 

Whistles of the higher pitch are used almost exclu- 
sively on the locomotives of England and other foreign 
countries. 

An objection that has been urged against the use of a 
reflector on a locomotive whistle is that the whistle could 
not be used to signal to the rear of the train—to recall a 
flagman, for instance. This objection is not serious. 
Note, Fig. 8, that the sound intensity in the rear of a 
locomotive is a little more than half of what it would 
be if the whistle were vertical and without a reflector. It 
should be more than sufficient to signal the flagman. It 
should be remembered that the flagman is listening for 
the whistle; he is not in a closed car, nor is he disturbed 
by automobile or other noises. 

If it were desirable to increase still further the per 
cent of sound energy reflected in a forward direction it 
could be done without destroying the resonance of the re- 
flector by approximately doubling its length. If then the 
sound in the rear proved to be insufficient for signaling 
purposes, a second whistle could be mounted so as to face 
the rear, just as two headlights are sometimes used. 

It is a matter of common observation that locomotive 
whistles on different roads, and frequently on the same 
road, differ greatly in pitch and in quality. When one 
hears a whistle, frequently he cannot tell whether it is 
a locomotive whistle or a factcry whistle. He becomes so 
accustomed to hearing such sounds, that they may call 
forth no mental reaction whatever. If all locomotive and 
traction car whistles were of one pitch and others were 
prohibited from using whistles of that or near that pitch, 
the human ear would soon come to recognize that tone 
and instinctively associate it with danger. Not only this, 
but the volume of sound required to produce a mental 
stimulus would be greatly lessened. 

The writer advocates a legal standard pitch for all 
locomotives and traction car whistles, and legislation that 
will guarantee railway companies its exclusive use. 

Conclusions 

Stated very briefly the writer’s conclusions are as 
follows : 

1. Locomotive whistles, like the headlights, should be located 


in front. 

2. They should be placed longitudinally in modified parabolic 
reflectors. , 

3. The dimensions of the reflectors should be such as to make 
them resonent. Os 

4. The whistles should be of a frequency of about one thousand 
vibrations per second. 

5. All railway whistles should be of the same pitch, no others 
being permitted to use a whistle within a half octave of the railway 
standard. 

The writer wishes to acknowledge his indebtedness to 
H. R. Kurrie, president: J. T. Strubel, master mechanic, 
and Joe Little, Bloomington vard foreman, Chicago, In- 
dianapolis & Louisville, for their interest in this study 
and for the railroad equipment placed at his disposal. 











An old time tank locomotive of the seventies 
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Development of foremen 


“TROM the comments of 90 separate companies that 

have had experience in foreman training, 83 ex- 
press favorable results in no uncertain terms, five express 
doubtful value and most of these give what they consider 
to be the reasons therefor, while only two report no 
success whatever.” This statement occurs in the preface 
of a study on “Foremanship—Fundamentals in the De- 
velopment of Industrial Foremen’’* which is the first of 
an “Industrial Relations Series” of studies which is being 
prepared by the Department of Manufacture of the 
Chamber of Commerce of the United States. Later there 
appears in the report the significant statement that, “Ex- 
perience has proven that where the management sup- 
ported foreman training half-heartedly, even the best 
methods have failed.” 

Recent months have witnessed a great demand on the 
part of railroad officers and foremen for exact informa- 
tion as to just how best to promote foreman training. 
This survey goes into the entire subject in considerable 
detail and will be found equally valuable for either the 
industrial or railroad field, since it deals with methods 
and practices, rather than details of the contents of the 
training courses. Some idea of the scope of the report 
may be gathered from the chapter headings which fol- 
low: Word “Foreman” Defined; Purpose of Foreman 
Training; Beginning Foreman Training: Sources of In- 
struction; Who Should Direct the Cource: Content of 
Course; Methods of Instruction: When Should Meet- 
ings Be Held; Where Should Course Be Held: Per- 
sonnel of the Group: Number, Frequency and Length of 
Meetings; Follow-up; What Does Foreman Training 
Cost: Sub-Foremen to Foremen; and, What Some Com- 
panies Say About Foreman Training. An appendix con- 


tains the addresses of state universities which offer fore- 
man training extension courses, as well as the addresses of 
state departments of education or vocational education, 
which provide for foreman training under the Smith- 
Hughes Act. . ; 

In the chapter or section on “Beginning Foreman 
Training,” the suggestion is made that some preter w 


use such terms as foremanship, foreman conferences or 
foreman development, han foreman training, “on 
account of the psychological effect the word training 
on mature people.” This suggestion is well taken in the 
railwav field, because while it is imperative that workers 
be adequately trained and prepared for promotion to the 
position of foreman, those who now hold such positions 
frankly admit the need help and guidance; indeed, 
they have in most cases initiated the movement toward 
that end and have of their own accord organized what 1s 
commonly designated as foremen clubs or associations. 
This chapter includes als ither complete information 
as to how a large compat the Westinghouse Electric 
& Manufacturing Compa ind a medium sized one— 
the Corning Glass Works—started their plans for the 
foremen’s development oe 

In discussing sources of instruction attention 1s given 
to sources within the organization and also Y. M. C. A.’s, 
private educational institut ns, federal and state voca- 
tional departments. state university extension courses, 
and other organizations, such as manufacturers associa- 


tions. chambers of commerce, etc . 
It is important to keep in mind that completion of a 
course of study in foremanship is little more than the 
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beginning or scratching of the surface. To be really ef- 

“Copies of this 48-page. 6-in. | j-in. pamphlet may be obtained from 
E. W. McCullough, manager, Department of facture, Chamber of 
Commerce of the United States of America, hington, D. C. Initial 
copies will be supplied without charge, but a charge of 10 cents each 
the bare cost—will be made for additional copies 
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fective, these courses must be followed up in such a way 
that the foreman will be inspired to keep in touch with 
the latest developments and to continue his reading and 
studies along the right lines. Unfortunately the neces- 
sity and importance of following up foremanship courses 
has been recognized to only a very slight extent. One of 
the most important sections of the Chamber of Com- 
merce report is concerned with a discussion of plans for 
following up intensive courses or conferences on fore- 
manship. In some cases foreman’s clubs or associa- 
tions are formed and the report gives a typical constitu- 
tion for such an organization, together with a list of 124 
typical topics for papers and discussion at foreman train- 
ing meetings. 

The compiler of this report is indeed to be congratu- 
lated for bringing together in so small a compass so much 
practical and useful information, which is being eagerly 
sought at this time, not alone by the industries, but by 
the railroads and public utility organizations of this 
country as well. 


A suggestion for firing 
locomotives * 


By R. W. Karns 


kngineer, Cincinnati: Division, Pennsylvania, Columbus, Ohio 


HE proper and what I think the most econom- 

ical method of firing a locomotive has just been 
recently demonstrated to us. This system calls 
for a bank around the door and in both back corners 
of the firebox, extending forward about 15 or 18 inches. 
The fire beyond this bank is level and thin. As it re- 
quires more pounds of air than coal to manufacture 
steam, this method permits air in sufficient quantities 
to pass through the fire, insuring perfect combustion or 
as nearly perfect as can be had on a locomotive. The 
engine being drafted so that by maintaining this bank 
at the door, throwing very little ahead, using three and 
four shovels of coal at a fire, the draft, so to speak, will 
pull it ahead as it is needed. This practice lessens the 
work of the fireman. 

This system, in addition to eliminating most of the 
smoke, insures a uniform steam pressure, and when a 
uniform steam pressure is maintained the engine can be 
worked to a greater advantage, the injectors can be 
hetter regulated, the superheater will better perform the 
service for which it is intended, which all means less coal. 
Care should be exercised at all times to prevent the safety 
valve raising as this is very wasteful and indicates that 
the fireman is not watching the steam gage. 

In carrying out this system on our run, which is a 
six to eight car train in one direction and 10 to 12 cars 
in the other, we are actually doing the job on one-third 
less coal than the old system and find it much easier for 
the crew. 

The saving of fuel is a big question and simply means 
co-operation on the part of all concerned. The engineer 
and fireman must see their work as a partnership af- 
fair, work together, keep the question of fuel before them 
at all times. This is our duty and when we get this 
spirit into our work, we will have cleaner and more 
pleasant runs, the service will be better, with less com- 
plaint and, most of all, the fuel consumption will be 
cut considerably. 





*Abstract of the prize winning paper on fuel economy submitted in a 
contest open to engineers and firemen on the Western region of the 
Pennsylvania. 




















Rustproofing of steel materials 


Copper bearing sheet steel for cars resists corrosion— 
Methods of and economies effected by baking paint on 
passenger and freight cars—Painting with lacquer 


By Dr. M. E. McDonnell 


Chief chemist, Pennsylvania System, Altoona, Pa. 


NGINEERS now know that commercial steel on 
1% the market varies greatly in its tendency to rust. 

We have made many tests for the purpose of devel- 
oping resistance to corrosion. On August 1, 1912, 15 
weighed commercial steel sheets were exposed to the 
weather and on February 13, 1913, after six and one- 
half months exposure, they were wire brushed and re- 
weighed. It was found that the rate of rusting varied 
much, the minimum loss being 30.12 grains and the 
maximum loss 84 grains on the two sides of a square 
foot of surface. The results are shown in the curve 
in one of the illustrations and it is to be especially 
noted that the sheets showing the lowest losses in weight, 
contained copper. The curve on the plot shows the 
copper content. This heretofore unpublished chart was 
prepared in 1915, and it was largely instrumental in bring- 
ng about the decision of the Pennsylvania management 
} adopt copper bearing steel for car roofs. 

\dditional tests were made of a lot of 258, 16-gage and 
230, 22-gage sheets of plain carbon and copper bearing 
steel which were placed in test racks and exposed to the 
elements. After 16 months of exposure 30, 22-gage plain 
carbon sheets failed while no copper bearing sheets failed. 
\fter 28 months exposure, the number of 22-gage plain 
‘arbon failures had increased to 77 during the same pe- 
riod only six 22-gage copper bearing sheets had failed. 
Some of the panels had entirely turned to rust. After 
75 months exposure every plain carbon steel sheet had 
failed, while 13 copper bearing 22-gage sheets were free 
from holes or ragged edges. Also, at the end of that 





*Abstract of paper presented before the regional meeting of the American 
Society of Mechanical Engineers, held at Altoona, Pa., October 5, 6 and 7 
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period, 102 of the 126, 16-gage plain carbon steel sheets 
had failed, while there was not a single failure among the 
132, 16-gage copper bearing steel sheets. The average 
life of the copper bearing 22-gage sheets on this test was 
over 49 months, while the average life of the 84 plain 
carbon steel sheets was 23 months, 


The Pennsylvania System has some 269,000 freight 
cars, of which 266,588 are of steel construction, 167,398 
of these being steel throughout. These steel cars are of 
different weight and design. There are approximately 
32,000 all steel box cars, on which the rate of depreciation 
due to rust is not yet definitely known. They can be 
protected against rust by means of paint coatings to a 
much greater extent than an open car which is used for 
rough freight, and the roof protects the inner side of 
the plates. No attempt will therefore be made to estimate 
the value of copper bearing steel for this class of cars. 


There are 135,523 open all-steel freight cars on which 
much maintenance data is available. After they have been 
in service for a number of years, the sheets become thin 
and holes develop. When they have reached this con- 
dition, it is possible to patch the failed sheets, but if this 
is done, the surrounding sheets are likely to fail and the 
cost of this kind of maintenance 1s likely to become ex- 
cessive. When failure of sheets begins to occur due to 
rust, it is better to apply Class 1 repairs, which involves 
cutting all rivets, removing sheets, and rebuilding the car 
body. The age of the car at which this class of repairs 
is called for varies some, depending on design and service. 
The standard four-hopper coal car designated H2la now 
required this attention after ten years of service. The 
two-hopper coal cars of the Gl type is of slightly more 





tigid construction than the four-hopper car. It will run 
somewhat longer than ten years prior to Class 1 repairs, 
possibly as long as twelve years. On the other hand, 
on the gondola car of the Gsd type, the sheets fail after 
approximately eight years’ service. This rapid failure is 
partly due to the fact that this car does not drain and 
dirt accumulates in it, which, when wet, accelerates rust- 
ing. We have prepared a statement, which appeared 
on page 850 in the November 7 issue of the Railway Age, 
showing the cost of maintaining car bodies, in which the 
calculations are based on an average length of life for 
the plain carbon steel, which is ten years between Class 
1 repairs. The results in columns one to four, inclusive, 
are from actual data, while those in column five are 
averages of the other four. The estimates of materials 
and costs of maintenance for copper bearing steel cars 
represent an anticipated 50 per cent greater durability 
than for the plain carbon steel cars, or a 15 year service 
prior to Class 1 repairs. No allowance is made for paint- 
ing the cars or for any repairs to the underframes, trucks 
or brake equipment. The increased cost. of cars due to 
the use of copper bearing steel is shown. This is ob- 
tained by applying the differential of $3.00 per ton 
which has prevailed between plain carbon and copper 
bearing steel plates. This amount may diminish when 
the amount of copper bearing scrap now being used 
by the steel makers is increased. In making the calcula- 
tion, allowance is made for losses in fabrication caused 
by shearing and punching. It is shown that the 135,523 
cars involved would have cost $2,509,295.86 more if they 
had been made of copper bearing steel. The statement 
shows the amount of new finished plates, shapes and 
rivets, as well as the cost of material and labor, including 
shop expenses, required to dismantle and rebuild car 
bodies. If these cars are given Class 1 repairs over a 
period of ten years, using plain carbon steel sheets, the 
annual cost under present market conditions amounts 
to approximately $5,069.112.04. From the experimental 
‘data at hand to date, it may be assumed that with the 
use of copper bearing steel, the interval between Class 1 
repairs will be extended over a 15-year period and repair- 
ing with copper bearing steel sheets reduces this cost to 
approximately $3,473,710.30. This represents an annual 
saving of $1,595,401.73 and an annual reduction of 22,385 
tons in the amount of new steel required. 

Those who have not given this subject special study 
may wonder why copper is a protective measure and what 
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connection it can have with protective coatings. Those 
who have had practical experience with steel may have 
noticed that ordinary steel forms a light brown, loose rust 
on oxidation, while copper bearing steel oxidizes on the 
surface to a dense, dark brown, adherent coating, and this 


= PD it 
Seer) 
PENNSYLVANIA RAILROAD COMPANY 
Penspavrats, Becrusons & Wasmtwerar Ranaosd Courant . 
Wror Janext & Ssssuoan Rartmoan Company sy 


Sumer No.10532 


oe eee 


GOPPER SEARING SHEET METAL+ CORROSION OF a pad 1-20 “15: 








Variations in the rate of corrosion of steel 
is believed to act as a protective measure against rapid 
destruction. 
Method of protecting the surface of construction steel 


The duties of the engineer do not end with the purchase 
of the best commercial structural metals now available. 
Steel for important structures, such as bridges, should 











Applying Tuscan red lacquer finish to a car 
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receive a shop coat of good paint prior to its shipment 
from the factory and for this purpose red lead is still a 
favorite. - Steel for rolling stock which is not painted 
uld be stored in a dry place until it can be assembled 
and if this is not feasible a protective coat of some kind 
should be applied. The method employed by the Pennsyl- 
vania System, and we believe by numerous other concerns, 
is to apply a petroleum oil coating which contains resins 
and wax, these constituents being added to the oil for the 
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Baking ovens located at the Pitcairn car shops, which turn out 
23 freight cars every 16 hours 


purpose of imparting adhesive properties. (mn withdrawal 
of the steel from storage for use, the temporary protective 
coating is removed. After construction, exposed steel 
parts should be well painted. Many technical organiza- 
tions, including our research staff, have devoted a large 
amount of work towards determining the most durable 
paints which can be applied. Experience teaches us that 














Baking ovens first designed and used at Altoona, Pa., 1913 


the best air drying paints are those which contain suitable 
pigments, good oil and a minimum amount.of drying con- 
stituents, such as Japan drier. . Paints made in accordance 
with these precepts, dry slowly, and under conditions pre- 
vailing in industrial centers, the coating is likely to become 
contaminated with dirt before the paint film is set. Fur- 
thermore, the use of such paints on rolling stock keep it 
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in the shops and out of service. Painters know that an 
excessive amount of driers shortens the life of paint. The 
action of the driers does not cease when the paint film 
has become dry, but continues after the purpose for which 
they were added has been accomplished. This leads to 
premature destruction of the paint film and while the fact 
is generally known, we have confirmed it by panel tests. 
Notwithstanding the known detrimental effect of these 
driers, painters sometimes use them in excess in order to 
get the equipment out of the shops in the shortest time 
possible. 


Baking paint on passenger equipment 


A laboratory baking oven was constructed and a large 
number of painted panels prepared, using different com- 
positions. These panels were exposed on a test rack in 
comparison with panels painted with the usual air drying 
paints and varnishes in use. The panel tests showed 
that the baked coatings had greater durability than the air 
dried ones. The difference was so decided that a baking 
oven for passenger cars was constructed at the Altoona 
paint shops. The first car painted by the baking pro- 
cess was finished in January, 1913. One of the illustra- 


tions shows the exterior of this car after 40 months’ 





Fan and hot air furnace which supply the Pitcairn baking 
ovens 


service. The paint was in good condition. Another illus- 
tration shows a car painted by the baking system in 
November, 1913, and photographed September 22, 1925. 
During this period, the car was in the shops for baking 
class repairs at three different periods. No color or 
varnish has been applied to it since June, 1923. These 
class painting repairs consisted of one coat of color and 
two coats of varnish to the exterior, and one coat of 
varnish to the interior. Cars painted by the baking pro- 
cess require class repainting every 36 months, while those 
painted by the air-dry process receive class repainting at 
intervals of 18 months. It requires 14 working days to 
paint a new passenger car by the air drying process, while 
by the baking process all of the painting operations can 
be applied in six working days. The baking process re- 
duces the time which passenger cars must be retained in 
the shops on account of painting operations more than 60 
per cent. There are now three baking ovens in service. 
One of them is illustrated which is 90 ft. 3 in. long, and 
will accommodate the largest cars in service. They are 
equipped with ventilators, and are heated by steam under 
a pressure of 125 to 150 lb. Each oven contains 2,000 
sq. ft. of radiating surface. Temperatures of 250 to 260 
deg. F. are obtainable. Baking paints, also the priming 
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and surfacing coats for passenger equipment cars, are 
dried in three hours at these temperatures. Varnish and 
light colored enamels used for the final coats on passenger 
cars darken at high temperatures. In practice they are 
dried in three hours at temperatures of 150 to 160 deg. F. 

The coatings as applied to passenger cars by this method 
have been found to be very durable. All steel passenger 
cars from which it is necessary to remove the old paint 
are sent to Altoona, Pa., to be repainted by the baking 
process. All cars painted by the baking process are 
marked, and when they require class painting repairs, the 
additional colors and varnishes applied are dried in these 
ovens. 


Baking paint on freight cars 


In addition to. the baking of paint coatings on passenger 
cars, the method was applied to some 1,100 freight cars 
in 1913. These were coal cars which were in need of 
paint. They were given one coat of baking paint in which 
different oils were used, including Menhaden fish, corn, 
cotton seed and soya bean oils, with linseed and China 
wood oils. None of the paints used contained artificial 
driers. The paint on these cars was dried in an oven 


at South Amboy which was used for thawing cars of 
frozen coal which were to be dumped into boats. The 
temperature obtainable was 185 to 195 deg. F. 


and it 








Car finished by the baking process November, 1913— 
Photographed October 22, 1924 
required six or seven hours to dry the paint. The cars 


were repeatedly inspected for about five years and the 
results obtained were so satisfactory that baking ovens 
were authorized and built at the Pitcairn car shops in 
1923. 

The Pitcairn installation is shown in one of the illus- 
trations. It will be seen that they are different from the 
Altoona ovens previously described. There are three 
units over parallel tracks, each of which will accommo- 
date three freight cars at one time. Each unit is pro- 


vided with a coal-fired hot air furnace containing 40 tubes 
through which air is circulated by means of fans. The 
air to be heated is drawn from the top of the baking oven, 
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passed through the tubes of the hot air furnace, and forced 
back to the bottom of the ovens through suitable ducts. 
The circulation of the air from the ovens through the 
furnace is continuous. However, provision is made for a 
little ventilation. A vent is provided for discharging 
some hot air from the top of the ovens to the atmosphere, 
and this loss is replenished with fresh air which is drawn 
through an intake into the plenum chamber of the fans. 
The furnace, the fans and the motors which operate them 
are illustrated herewith. These ovens permit the control of 
any desired temperature up to 360 deg. F. The time re- 
quired to dry the paint coating depends on the temp- 








Condition of the exterior panel of the first car finished by the 
baking process after 40 months’ service 


erature. If the ovens are operated at 225 to 250 deg. I’., 
the painted cars are allowed to remain in them for three 
hours, and at 275 deg. F., the time is reduced to two and 
one-half hours. Thirty-two cars are now painted daily at 
Pitcairn. Each car receives two coats of paint, both of 
which are baked from two and one-half to three hours, 
after which they are stenciled. The paint is sprayed on, 
and two shifts of painters perform the work. It is pos- 
sible by this method to apply two coats of paint and stencil 
the cars in one full working day after the cars are deliv- 
ered to the paint shed, it being understood that due to two 
shifts of employees, a working day is 16 hours. No arti- 
ficial driers are added to the paint used and a large per- 
centage of Menhaden fish oil is used in thinning the paste 
paint, which is ground in linseed oil. A small percentage 
of China wood oil is used, as our tests and experience 
indicate that this addition increases the water resisting 
properties of the paint film. It is estimated that the time 
saved in painting cars by this operation is two days. In 
other words, the cars are available for two more days 
revenue service. By this method of painting cars, un- 
expected delays due to failure of the paint to dry on 
account of bad weather conditions is not experienced. The 
method will likely be extended to other shops. 


Lacquer method of painting equipment 


The extension of the baking system for passenger cars 
to other shops has been deferred pending the outcome ot! 
tests which are being conducted with the lacquer system 
which has recently revolutionized the method of painting 
automobiles. These lacquers contain a colloidal solution 
of nitrated cotton and varnish gum in a mixture of volatile 
solvents, which usually include ethyl acetate, anhydrous 
alcohol, benzene or toluene and other volatile constituents. 
Pigments are incorporated with this solution to give the 
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desired color, and to make the resulting film durable. 
Lacquers of this type dry so quickly that they cannot be 
satisfactorily applied by means of a brush. They are 
applied with spray equipment. The Pennsylvania System 
now has five passenger equipment cars and over 100 loco- 
motives which were finished with lacquer. The 
operation of finishing the exterior of a passenger car with 
tuscan red lacquer is shown in one of the illustrations. 
The exterior of a car can be coated without difficulty. 
There is some trouble in finishing the interior of cars 
due to the fact that several colors are used. If the head- 
lining is to be light green, the body of the car bronze, and 
the base dark green, any one of the colors can be applied, 
but in the application of the adjoining color by means 
of a spray gun, it is difficult not to spoil the first color 
applied. Another difficulty is encountered if it is desired 
to apply gold striping or lettering over a lacquered sur- 
face. The gold must be protected, and this is now done 
by pencil varnishing it. This is a time consuming op- 
eration. The lacquer coating can be quickly applied and 
successive coats can be sprayed at intervals of about 30 
min. Means will probably be devised for overcoming the 
present difficulties. When properly made, applied and 
polished, these nitrocellulose base coatings present a pleas- 
ing effect suggestive of refinement. Lacquer finishes can 
be cleaned more easily than the more familiar varnish 
coatings. 

The progress in the development of rust preventives 
has been rapid during the past decade. The successful 
engineer must ever be alert to the end that his client may 
receive the benefit of the best information obtainable. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only tu 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Interchange Rule 32 again upheld 

On January, 1923, St. Louis, Troy & Eastern empty 
coal car No. 1034 was being handled in switching service 
by the Chicago, Rock Island & Pacific, during which time 
it was broken in two while making a coupling. The car 
owner received a request from the handling line for a 
disposition of the damaged car to which was attached an 
inspection report which in substance showed that all of 
the eight sills were broken in 32 different locations and 
that the car body was practically demolished. It was 
estimated that it would cost approximately $1,000 to re- 
pair the car. The car owner sent several inspectors to 
examine the car and after receiving their report, advised 
the handling line that in its opinion the car had received 
unfair usage and agreed to settle according to A. R. A. 
Rule 112. On March 29, 1923, the Rock Island refused 
to handle the car according to Rule No. 112 and stated 
that the damage was due to decayed side sills. On April 
12, 1923, representatives of both companies made a joint 
inspection of the car body after which both agreed that 
the eight side sills had been broken in 32 different places. 
The car owner based its contention of unfair usage on the 
fact that the body of the car had been turned over on to 
the opposite track although the trucks still remained on 
the track. This indicated that the car had been coupled 
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on at a speed exceeding the limits of safety, which con- 
stitutes unfair usage according to A. R. A. Rule 32, Sec- 
tion D. The handling line stated that the car had not been 
subjected to unfair usage for according to testimony by 
the engine and yard crew, the coupling was made at a 
speed of from two to four miles per hour. There were 
no other cars damaged at the same time, neither was car 
No. 1034 or any other car derailed. The car failed owing 
to the fact that the sills were decayed on top in the center 
which was not fully disclosed until the decking had been 
removed. With these facts in mind the handling line took 
the position that the damage occurred in ordinary switch- 
ing and inasmuch as the car was not derailed, cornered, 
sideswiped, or subjected to any other unfair usage as de- 
fined in Rule 32, the car owner should furnish disposi- 
tion in accordance with Rule 120. 

The Arbitration Committee rendered the following de- 
cision, “There is no evidence that the car was subjected to 
any of the unfair usage conditions of Rule 32. The car 
owner is responsible.” —Case No. 1338, St. Louis, Troy & 
Eastern vs. Chicago, Rock Island & Pacific. 


Labor charges for testing and adjusting steam coils 
on tank cars 


The Pierce Oil Corporation, at its Sand Springs, Okla., 
plant, tested and adjusted the steam coils in A. T. & S. F. 
tank car, No. 96064 and in 17 other cars and submitted a 
bill for $30.45 to cover labor charges. The owner re- 
quested cancellation of these: charges claiming that the 
work should have been considered inspection and under 
Rule 108 of the 1920 Code of Rules, no labor charge 
should have been made. The handling line stated that 
the tank cars were sent to its refinery for fuel oil loading 
and in accordance with I. C. C. regulations, Section 2, 
Article 1822E, the tanks and fittings of these cars were 
inspected and found to be in a defective condition due to 
leaks, making it necessary to tighten up loose and leaky 
connections. The handling line further contended that it 
was in no way responsible for the leaky condition of the 
cars and that Rule 108 applies only to ordinary train yard 
inspection and has no bearing on inspection or repairs to 
the parts in question. 

The Arbitration Committee in rendering its decision 
stated that, ““Rule 108 prohibits a labor charge for inspec- 
tion of cars, tightening unions, etc. Therefore, the bill of 
the Pierce Oil Corporation should be withdrawn.—Case 
No. 1339, Atchison, Topeka & Santa Fe vs. Pierce Oil 
Corporation. 


Labor charges for application of wood end posts 
with metal fillers 
The Illinois Central rendered the following bill to the 


Southern Pacific for the application of wood end posts 
with metal fillers: 


2 wend: en. geste mk 5:S. Tar, CO, QOUME ss 06. 6.0:0.00.0: 05.00 0:5:0:60600 00.6046 11 hrs. 

2 metal end posts filler plates 

20 metal end posts filler plate bolts at 0.2 hr. each............-.00+- 4 hrs. 
BNE i wits. scrips ee Ade eddis:d sah. CREAR ONES DADRA hESC RRA eae 15 hrs. 


The Southern Pacific took exception to this bill on the 
grounds that the four-hour charge was excessive for ap- 
plying the metal plates to these posts. It further con- 
tended that the labor charge for applying these posts is 
based on the material charge for lumber for the posts and 
wrought iron for the fillers which contemplate the fram- 
ing of these posts and according to Rule 107 the labor 
allowance for the application of posts to cars includes all 
work necessary to complete each item of repair unless the 
rules provide that additional labor may be charged, and 
that as Rule 107 does not provide additional labor for the 
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application of fillers and as the item of repairs is not com- 
plete until these plates are applied, the arbitrary charge of 
11 hrs. cannot be exceeded. The Illinois Central con- 
tended that the bill was correct in accordance with Item 
249 of Rule 107, inasmuch as it does not list such bolts 
among the items intended to be included in the labor 
charge of 4.4 hrs. for a post. Furthermore, because few 
companies have their cars equipped with end post plates, 
the Illinois Central maintained that the committee 
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omitted the charge of 4.4 hrs, for end posts renewed, and 
that therefore, the Southern Pacific's reference to the first 
paragraph of Rule 107 has no bearing whatever on the 
question. 

The Arbitration Committee in rendering its decision 
stated that “The total labor charge should be reduced to 1 | 
hours, which is the average allowance permitted in Item 
249, Rule 107 of the 1921 Code.—Case No. 1341, Southern 
Pacific vs. Illinois Central. 





discussion 


of new rules 


Report and discussion of C. S. Cheadle’s paper on the 
prevention of transfers and claims arising from 
transfers also included 


SIDE from the presentation of papers, abstracts 
A of some of which have been published in the two 

preceding issues of the Railway Mechanical En- 
yineer, the second and the last day’s sessions of the 
Chief Interchange Car Inspectors’ and Car Foremen’s 
Association convention held at Chicago, September 22, 
23 and 24 were devoted principally to the discussion of 
new interchange rules. These rules are abstracted in this 
issue, together with a highly constructive paper on the 
subject of transfers and the claims arising from them, 
by C. S. Cheadle (R. F. & P.). 


Prevention of transfers and _ claims 
arising from transfers 
By 7 S. Cheadle 
Chief car imspector, Richmond, Fredericksburg & Potomac. 


The transferring of carload freight affects the service 
expected of railroads and causes losses of revenue to 
shipper or consignee as well as the railroads. It affects 
all departments of a railroad to such an extent as to de- 
mand the careful attention and co-operation of every one 
having to do with shipments in an effort to reduce the 
enormous loss suffered as a result of transferring the 
load enroute. 

The transfer problem on the railroads is as old as their 
institution and was the main factor in bringing about 
standardization of track gage and car parts. There are a 
number of men in railroad service today who remember 
changing car trucks at interchange points to prevent trans- 
fer of passengers and freight and expedite movement of 
cars. 

In the table is shown the result of a check of cars 
transferred from January 1, 1925, to June 30, 1925, in- 
clusive, by the railroad with which I am connected. The 
transferring was done in connection with interchange of 
cars by seven Class | truck line roads under point arrange- 
ments and no doubt represents the average condition under 
A. R. A. Rules of Interchange. 

It will be noted that more cars were transferred on ac- 
count of conditions over which the mechanical department 
had no control than for ordinary wear and tear me- 
chanical defects. 

No way has been found to overcome the loading of 





house cars which are too high and wide. card has beeu 
printed, worded as shown in Figs. 1 and 2, with the 
dimensions shown on the opposite side for routing through 
the Potomac yard gateway. For some time these cards 
have been attached to all cars when empty on our road. 
This was done with the view of informing agents, in- 
spetcors and shippers of the unsuitability of cars for 
shipments routed through the Potomac yard gateway. Ii 





RICHMOND, FREDERICKSBURG & POTOMAC R.R, Form ™ P30 


THIS CAR TOO HIGH AND WIDE | 
FOR NORTHBOUND MOVEMENT 
THROUGH POTOMAC YARD | 


DO NOT LOAD VIA THIS ROUTE AS IT WILL NECESSITATE THE 
TRANSEER OF LADING 


FASTEN ON CAR WITH SIX Tacks, THREE ON Top AND Bottom EDGE. 








Fig. 1—Front of card applied to cars too large to pass through 
the Potomac yard, R. F. & P. 


it could be arranged to stencil all cars which exceed the 
standard dimensions, it would be a great benefit. How- 
ever, under Car Service Rule 14, the receiving line 1s 
chargeable with the cost of transfer and unless this is made 
a loading line responsibility some will continue to load 
such cars. 

The matter of cars being transferred on account of 
being unsuitable for perishable commodities which do not 
require icing; that is, ventilated cars loaded instead of 
refrigerators, is being handled by a special committee and 
test is being arranged to determine the suitability of the 
ventilator car as compared with a refrigerator car, where 
icing is not required. 

The cost of transferring overloaded cars is chargeable 
to the delivering line; however, cars often pass several 
interchange points before being stopped. It should be 
made a loading line responsibility. This would often 
result in cars being delivered without being transferred. 

No rule can be devised that will overcome the necessity 
of the mechanical department closely supervising or hav- 
ing charge of the transferring of cars. In every case, 4 
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thorough tmspection shéuld be made by a competent in- 
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spector, one who 1s‘thoroughly familiar with shop track 


work and who is capable of using sound judgment in de- 


iding whether a car should be repaired or transferred. 
\Vhere this is not being done, if adopted, it will overcome 
. large number of transfers now being made. 

Mechanical defects causing transfer are the result of 








WIDTH LIMITS FOR CARS AND LOADS 

















Height NORTHBOUND VIA POTOMAC YARD 
ao Centre to Centre of Trucks 
Rail 30 Feet 40 Feet 57 Feet 
Cars Loads} Cars Loads} Cars Loads 
Ft. Inj Ft. Inj Ft. In. Ft. In.} Ft. In.] Ft. In.J Ft. In. 
a ©. 2 Gees coe 2 Os cae | Bess -xa 
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The equivalent width is the 
doubled distance from the center 
line of track to an outside point 
in line with widest part of car. 
Height, is from top of rail to high- 
est point of measurement. 











Fig. 2—Reverse side of the card shown in Fig. 1 


poor design, improper construction, rough or improper 
handling (largely from use of the independent air brake), 
vailure as the result of age, due to decaying, corroding, 
or wearing out and breaking as the result of fatigue, the 
misuse of the car in loading a commodity for which it is 
not suitable, improper loading and leaking tank cars. 
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Tank cars should be tested under oath to prevent a car 
being stencilled and put in service without proper test 
having been made. 

The present standard and recommended designs, de- 
serve the praise of all car men. Nevertheless, there is 
considerable shop track practice in rebuilding and repair- 
ing that should be avoided or condemned. Poor repairs 
are nothing but an expensive bad habit and often good 
permanent repairs can be made for less than a patched up 
botch job. 

With the varied standard of inspection, the present 
rules are ideal for creating transfers. Any change in 
rules would help to prevent them. However, it is logical 
to suppose that a rule which should make the car owner 
or loading line responsible for transfer costs on account 
of ordinary wear and tear, would be progressive and 
equitable ; it would leave it to the judgment of the car 
inspector as to whether a car was safe to reach the next 
point of inspection. Ii the owner was responsible, it 
would make it profitable that the car be kept in repair. 


TRANSFER 
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Richmond, Fredericksburg & Potomac Railroad Co. 
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Fig. 3—(Above) Front side of card to be attached to cars 
shopped for transfer of lading—(Below) Reverse side of 
the same card—Both sides are red, printed in black 


At the same time the cost of switching and per diem 
would penalize the carrying line sufficiently to cause the 
movement of the car without delay and would result in 
the owner being willing to permit and accept charges for 
temporary repairs rather than to pay the cost of transfer. 

The majority of car men will agree that an inspector 
has exercised good judgment and performed his duty 
properly when he passes a car safely to the next point of 
inspection. This, however, cannot be done under the 
present rules without penalizing his line, and the inspector 
has to anticipate what will be the judgment of inspectors 
at every interchange point which the car will pass en 
route to destination, and in doing this cars are shopped 
and transferred which should run. This brings about q 
point of view that “if you will not, I will not.” This also 
applies to improper loading, use of small stakes and tie 
boards, and improper bracing. 

A rule that would give chief joint car inspectors, or 
some competent car man where there is no joint inspection, 
at principal gateways, the authority to route a car home 
to the owner when in need of rebuilding (Car Service 
Commission to enforce repairing of car) would prevent 
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the loading of worn out cars more than any one thing will be used for when it is loaded. He, therefore, has no 
and would increase greatly the average miles per day of opportunity to exercise his judgment. 

loaded cars. In addition, the definition of a serviceable A summary of things that would prevent transfer in- 
empty car should be changed to read, “A car suitable for cludes equipment of good design and construction; sub- 
any commodity for which it is intended to be used.” And __ stantial repairs to old equipment; a change in rules which 
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Lading Consists of a 
Fig. 4—Record card on which the essential facts pertaining to 
a transfer of lading are recorded for the use of the Fig. 5—The reverse side of the record card is a continuation of 
claim department the information for the claim department 


for a loaded car, “One which will carry its load safely to 
destination.” This is necessary for the reason that it is 
rare in interchange that an inspector knows what the car 


will enable inspectors to use their judgment as to the safe 
movement of the car; a rule which will make it profitable 
for the handling line to run the car and also make it 
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profitable for the owner to repair, adding a rule by which 
worn out cars can be sent home for repairs, and giving a 
definition of an empty car which will work in interchange. 

The prevention of claims as the result of transfer is a 
very hard matter to overcome, as it appears that the con- 
signee almost invariably accepts the knowledge that trans- 
fer was made as an invitation to make a claim. 

[t is thought by a good many mechanical men that claim 
departments deal too largely in a stereotyped manner, in 
securing information by the use of forms, widely dis- 
tributed, among men who often carelessly furnish in- 
formation which is not based on a knowledge of the facts 
and the consignee is sometimes furnished with informa- 
tion which encourages claims. 

The prompt handling of a car shopped for transfer is 
one of the most important points in connection with this 
subject, as delay increases the possibllity of a claim. When 





Statement of cars transferred, showing the defects making 
such transfer necessary and the total cars handled in in- 
terchange by the R. F. & P. with the A. C. L., B. & 

O., C. & O., Penna., S. A. L. and Southern from 

January 1 to June 30, inclusive, 1925. 
INE ico crsroetesh wasn ce aioe awe @sisiate 513,594 


Loaded cars 
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a car is shopped for transfer, a stiff conspicuous tag, as 
shown in Fig. 3, should be attached to the car. The car 
should be placed promptly, together with a car in good 
order. The latter should be a good looking car as it is 
human nature for the consignee to be affected by the looks 
of the car in which the load is received; transfer tracks 
located conveniently to the switching territory, properly 
spaced, will add materially to the quick transferring of 
the car. Proper supervision of the transfer forces is an- 
other of the most essential things in connection with 
proper handling of the commodity and a record should be 
made correct in every detail for use of the claim depart- 
ment, such as is shown in Figs. 4 and 5. Extreme care 
should be exercised on practically all commodities to see 
that they are placed in the receiving car in a manner as 
near as possible like they were when originally loaded, if 
this loading was properly done, and that proper bracing 
and door protection is afforded, if necessary. Gum shoes, 
clean gloves and hands should be used in connection with 
careful handling of dressed or fine lumber to prevent 
marking, defacing or injuring tongues or grooves; 
hooks and canthooks should not be used where it will 
injure lading. Watermelons, canteloupes or such com- 
modities should be. topped as near like the original load as 
possible. Baskets should be provided for handling bulk 
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apples, oranges or such fruits, that are liable to bruising 
in handling. A record should be required of yard and 
mechanical forces showing the delay and its cause in 
handling cars for transfer. 

It appears that no accurate data have been compiled to 
show loss as the result of transferring cars. It is esti- 
mated by various sources that all cost considered, losses 
will average $60 per car. Under any condition the cost 
is high, and the management of railroads, when they fully 
realize the effect, will apply a remedy. 


Discussion 


Mr. Campbell: I heartily agree with Mr. Cheadle’s 
paper. I think it would be beneficial to the railroads to 
spend more money to repair cars rather than to transfer 
and especially with many commodities that are liable te 
damage claims, like automobiles. At Minneapolis, we make 
it a point not to transfer automobiles. We are spending 
$50 to $60 a car to avoid it. If the railroads will do more 
of this thing, they would get away from a lot of claims. 

Mr. Hanson: I would like to ask Mr. Cheadle who 
handles the cards which he showed here, the joint in- 
spector or the transportation department ? 

Mr. Cheadle: Al] the cards are handled by the inspector 
with the exception of the cards issued for overloading, 
which are filled out by the transportation department mah 
and forwarded to the man who loaded the car. The me- 
chanical department has supervision over the transporta- 
tion department on the transfer tracks. 

Mr. Trapnell: I would like to ask Mr. Cheadle when he 
transfers a car for transferable defect what disposition 
he makes of the empty? 

Mr. Cheadle: About 50 per cent of the cars we repair 
ourselves and about 50 per cent are returned to the de- 
livering line. 

Mr. Trapnell: In the month of March, 1925, we trans- 
ferred 462 cars out of 125,425 interchanged. I find that 
out of the 572 transfers asked for we refused 110. The 
number of cars repaired out of 462 was 81; number of 
cars not repaired, 381; number of cars not repaired and 
loaded out from point where they were transferred, 96; 
number run out empty to go out and get other loads, 114; 
number stored for repairs, 73, and number moved home 
empty, 76. Cars that should have been repaired by the 
receiving line in 20 or more hours were 258. We are 
throwing away the money of the railroad companies which 
we represent by the wholesale when it costs us 25 cents a 
minute to switch the car; in addition we frequently have 
to pay per diem for the car while it is held, to say nothing 
about loss and damage freight claims. 


Discussion of freight car rules 
Rule 2 


The committee recommends that Bureau of Explosives’ Pamphlet No. 20-J 
be incorporated in the next issue of the rules as an addendum for the in- 
formation of car inspectors, with a designating mark opposite Section (b) 
of Rule 2 calling attention to same. 

The committee recommends that 


second paragraph of Section 
modified as follows: 


(h) be 


Proposed Form—For inside door protection, side or end, the car transfer 
check, issued by the road having car in its possession, shall be authority 
for bill against road on which load originated, for cost of adjusting load 
due to ahsence cf, or improper inside door protection, as well as cost of 
applying or correcting such protection. (e) R.A., 


(See Section 
Service Rule 14.) 
conference between 


Car 


Reason—To harmonize rule with action 
Mechanical and Transportation Divisions. 


T. J. O'Donnell (Buffalo, N. Y.): Is it understood 
by all that the rule would apply to a small end door 
window or would it apply only to an end door? 

T. S. Cheadle (R. F. & P.): It has been my impression 
that it would apply to any end door. 

Mr. O’Donnell: How are you going to hold the load- 
ing road responsible and how are you going to charge for 


of joint 








the cost of adjusting the load, due to the absence of 
proper inside door protection? 

Mr. Cheadle: By what our committee rules, I think 
the delivering line really stands for any small end door 
protection that we have to apply. 

Mr. O’Donnell: Will the delivering line understand 
that the charge is for any end door? 

Secretary Sternberg: In my opinion Mr. O'Donnell 
is correct. I do not think the intention is to go so far 
as the small end door. 

Mr. Cheadle: It is my position that it would apply 
only to vehicle door but as the rule reads it would apply 
to any end door; | do not think in the case of some kinds 
of lading they would insist upon protection against the 
end door. 

C. J. Nelson (C. 1. E., Chicago): It is my opinion that 
the rule as it is now written will probably only be applied 
to the vehicle cars, in the majority of cases. | think that 
Mr. O'Donnell probably has in mind the small end door 
which is being used on cars today but there is a possibility 
of end doors of different design being applied to cars in 
the future and it seems to me it does no harm to include 
small end doors. There are times when the shipper really 
should cover the end door when he puts certain kinds of 
loading regardless of how small it may be and.as | under- 
stand it the labor charge is actual and cannot be a great 
burden to anybody, to render a bill against the originating 
line for necessary protection on the small door. I quite 
agree as to the necessity of having to remove the load on 
many occasions to apply this end door protection which 
may not amount to a great deal, but I see no reason why 
the receiving line should assume that expense and _ it 
— it would be very well to take the rule literally. 

;. Lynch (Cleveland, O.): I think the proper method 
a pte would be to make a motion to refer this 
matter to the Arbitration Committee for decision. 

IF. W. Trapnell (Kansas City, Mo.): I move that it is 
the understanding of this body that the rule includes any 
end door. The motion was carried. 


mule 4 
The committee recommends that the second paragraph of this rule be 
changed as follows: 
Froposed Form—Defect cards shall not be required for any slight damage 
(new or old) that of itself does not require repairs freee reloading of car, 
except that the car may be used, under load, in vement to shop for the 


required repairs. 

Reason—The recommended modification is a reasonable exception to the 
general rule, which contemplates that cars with defects requiring repairs 
shall not be continued in service indefinitely. The general restriction against 
reloading defective cars is advisable as a measure against the improper 
issuance of defect cards ow: unnecessary repairs. 

With reference to second sentence of present rule, the experience has 
heen that in many cases it is practically impossible to determine whether 
the defects were new or old. 


Mr. Bell: It occurs to me in connection with this, that 
a car might be unloaded and reloaded before it returns 
to the owner, so that the wording of the rule gives the 
owner no protection in that case. 

Rule 8 

G. P. Zachritz (M. St. P.& S. S. M.): The note after 
Rule 8 which refers to the changes in the billing and 
wheel repair cards and provides that the present repair 
card (used at that time) may be used until the supply 
is exhausted. The note contemplated that when that sup- 
ply was exhausted the roads would supply billing repair 
and wheel repair cards as shown on Pages 199 and 201 
of A.R.A. Rules effective January 1, 1925. 

Some of the roads are still buying repair cards and 
wheel repair cards which are not ste andard. Some of them 
have an additional column headed ‘‘money,” and instead 
of using the “net price” column for all items expressed in 
monev they divide the items between the “net price” and 
money columns. 

Some of the roads do not put the prices on the wheel 
repair card and some of them bunch the price of the 
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wheels, the axle and the labor of applying wheels and 
carry it to the money column on the repair card which 
necessitates the car owners repricing the entire repair in 
some instances. 

I suggest that the Arbitration Committee ban the use 
of non-A.R.A. repair and wheel repair cards and where 
cards are not priced in accordance with the instruction as 
per the different headings on the billing repair card and 
wheel billing repair card, it be left to the option of car 
owner or company billed whether to reprice and check the 
bill and voucher same or return it to billing line to be 
properly priced. 


Rule 9 


The committee recommends that the information to be specified on billing 
repair cards after item of Brake Beams, R. & R.. be modified as follows: 

Proposed Form—New or second-hand, applied. If A.R.A. and number of 
same, or non-A.R.A. Cause of removal. Lecation number (see Rule 14). 
=" This information unnecessary in the proper preparation of repair 

Mr. Herbster: At this time | wish to call the attention 
of the members to brake beams applied generally by a 
good many railroads that would not pass A.R.A. test. 
The road | am connected with is removing a number of 
beams every day with small truss rods, undersized ful- 
crum; in fact, any and all kinds of‘ material applied by 
other railroads, or by industries, and I helieve we should 
impress upon the members of this association that they 
centralize their brake beam repairs so that the work can 
be properly done and meet with A.R.A. regulations. 

The Chair: I concur with what Mr. Herbster has said, 
and if all present handle accordingly it would be very 
beneficial. 

Rule 30 


The committee recommends that Section (g) of this ruie t 
follows: 

Proposed Form- When a car is reweighed and remurked the car owner 
must be prompily notified of the old and the new weights, with place and 
date. The proper officer to whom these reports sho uld he made will be 
lesignated in “The Official Railway Equipment Register 

Reason—These reports shovld be furnished prom] ptly. 

Mr. O'Donnell: I wish to bring out the fact that a 
number of roads are simply re-weighing and re-stenciling 
cars in large numbers and they do not put on the A.R.A. 
standard size stencil. The idea is that we are obliged to give 
joint evidence and your loss is $3, or whatever you are 
getting for it. 

B. F. Jamison (Southern): | might add that not only 
many railroads are re-stenciling cars in that manner, but 
many car owners are not using proper stencils. Some 
use one size figures and some another. I was in a shop 
lately where they were re-weighing cars and putting the 
lightweight on in 12-in. letters, that was the owner’s 
standard and they had to go cut a stenci! to meet the 
owner's standard. That, to me, is where standard marks 
would benefit, and I think some of us owners better take 
notice of this. 

J. N. Brandon (M. St. P.& S.S. M.): A great many 

railroads have small sera te cars that have non-standard 
aa. I would like to ask what practice is used on other 
roads in re-stenciling these cars when thev are re-weighed. 

Under new ruling, Rule 30, we have to re-stencil all cars 
with suitable capacity, etc. With a car 60,000-Ib. capacity 
with non-standard axle we have nothing in the rule to 
cover it, and I would like to know what method is used on 
the different railroads for stenciling these cars. 

Mr. Herbster: Isn't it given on Page 1f!: 
capacity cars? 


Mr. Cheadle: 


vodified as 


on 40.000 


I think that is the answe- 
Rule 32 


The committee recommerds the addition of a new second paragraph te 
this ruie, to read as follows: ee 
“Steel tank heads (on tank cars) burst, except when due to inferior 


material, material less than required thickness, omission of reinforcing 


shoes where required, burned in flanging, welds or other improper workman- 
ship: in any of such cases handling line must furnish car owner with state- 
ment pn actual condition of tank head which caused the failure.’ 
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s To protect car owner against such damage unless failure occurs 
any of 


abeve described conditions. 
committee recommends that Item 4 of Secticen (d) of this rule be 
changed as follows: 
posed lerm—No rider protection when necessary, if car is damaged 


» extent shown in Rule 44. The same responsibility applies also, if car 
maged to the same extent (per Rule 44), duc to defective or inoperative 
rake rigging while handling car with rider protection, even though 
aulty conditions may have develufed during the switching operation. 
son—The elimination of Item 4 from Section (d), and the substitution 
mbination factors en certain classes of tank cars to constitute handling 
responsibility, as proposed hy the American Petroleum Institute. is not 
rred in. 
committee recommends that Item 5 of Section (d) of this rule he 
ead as To OWS: 
scd Form—Coupling 9n with locomotive when first car is damaged, 
ng damage to adjoining cars (in consecutive order) in same draft. 
sor—Reference to speed limit has been eliminated. The revision con- 
to Interpretation No. . 
cmmittee recommends the elimination of the last paragraph of this 
ed as follows: 
ent Form-—Defect cards shall not be required for any slight damage 
or old) that of itself does net require repairs before reloading of 
in 1 i 


case shall defect card be reauired for raked or cornered sheath- 
of boards, fascia, bent or cornered end sills, if defects are old. 
Covered by second paragraph of Rule 4. 


Mr. Cheadle: It looks to me as though it is a_ big 
change in the rule. It used to be that if a car came over 
the hump with “rider protection” and damage occured it 
would be up to the car owner, but this new rule eliminates 
that. If you handle a car now with brake inoperative or 
defective the handling line is responsible. 

\Ir. O'Donnell: Why should not the man in charge of 
the car going over the hump be supposed to look over the 
car before it goes over the hump and see that nothing 


Is wrong’? 

\l. E. Fitzgerald (C. & E. I.) : We have an arbitration 
decision between two Chicago lines, where the association 
has already recognized the fact that we must have effective 


hand brakes in going over he hump; we had the same 
protection all last vear. 

Mr. O'Donnell: May I put a question before you be- 
fore we leave Rule 32: the change made by the Arbitra- 
tion Committee “coupling on with locomotive when first 
car is damaged, including damage to adjoining cars (in 
consecutive order) in same draft.” If the first car is 
damaged which is being coupled onto the locomotive and 
the second and third cars are all right and we have some 
damage after this, who is responsible ? 

\Ir. Trapnell: My understanding is that if in coupling 
on with an engine you damage the first and second cars 
and the third car is O.K., but the fifth car is damaged, 
that the handling line would assume the damage on the 
first and second car, but on the fifth car the damage would 
be owner’s responsibility, because it is not in consecutive 
order, providing there is no derailment. 

\W. P. Elliott (T. R. R. of St. L.): IT would like to ask 
a question under Rule 32: that part relative to bursting 
out of tank heads. There is an exception there that when 
a head bursts, due to inferior material, material less than 
required thickness, omission of re-enforcing shoes, etc., 
the owners would be responsible, but the owners must 
he given a statement. Does the fact that you give the 
owners a statement change the responsibility, say, for a 
case of an end breaking out on a tank car due to not being 
properly reinforced? Why make the owners a statement 
if it is the owners’ defect ? 

Mr. O'Donnell: T think the Arbitration Committee has 
done absolutely right in placing the responsibility in the 
hands of the owner. You cannot arbitrarily charge tank 
owners for $80 or $90 simply due to unfair usage. Give 
him the facts as required by the: Arbitration Committee as 
stated “in consideration of the foregoing it would be un- 
reasonable arbitrarily to hold the handling line responsible 
for defects of this character.” 

F. Straub (Reading): Before we get away from 
e 32, I would like to call attention to interpretation 

2. which reads: 





and can be seen from the outside of 


Wher flooring planks are cut out 
P. ho is responsible? 

They are cardahble defects’ where 
ith the car. 


they ¢an be seen’ in interchange from 
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A good many open top cars have patch boards put on 
them and owners do not repair them. Are they still 
cardable? Should not this association go on record as 
getting this interpretation re-written or eliminated en- 
tirely so that there will be an understanding that floor 
planks are only cardable when they are cut out new? 

Ek. R. Campbell (Miss. Transfer): This is a case of 
defect card demanded by the owner and in checking them 
we find that cars are not repaired when they go home 
and come back again. 

Mr. O'Donnell: The rule does not say that cars must 
be repaired when under load. If the card is taken off 
before the car is loaded, then they have to inspect the car. 

Mr. Campbell: Nevertheless floor plank cut out is ex- 
pressly mentioned as a defect and should be given neces- 
sary specific mention. 

Mr. O'Donnell: Do not card unless repaired. 

Mr. Fitzgerald: There is nothing in Rules 4 or 32 
that provides he has to card the car owner for old floor 
planks cut out. Mr. O’Donnell says if he does make re- 
pairs he takes the card off and card issued is authority 
to bill car owners by the line that issued it. We get the 
car moving over our railroad and issue defect card for 
small defects as mentioned by this gentleman who just 
spoke. We card cars home to owners for repairs. We have 
no way of following that car up and making the owner 
comply with the provisions of the card, and | take it that 
if a card is issued for that floor plank the owner can 
bill as if he makes the repairs. 

Mr. Straub: This is a case of car owners delivering 
their own cars with floor planks cut out, but patched over. 
We cannot always patch these when they are delivered 
to us, but when they go back empty it can be plainly seen, 
and also it can be seen that they are old defects, but a 
defect card can be demanded because the interpretation 
of Rule 32 says so. All that is necessary to clear this up 
is to try to get a new interpretation at this time. 

F. H. Hanson (N. Y. C.): In regard to damaged 
tank heads, I would like to get the opinion of this associa- 
tion as to who is responsible. If the tank car owners 
must all comply with tank car specifications and put push 
pole pockets on the body of the tank or truck bolster, and 
if they place these push pole pockets on the tank head, 
naturally the yard or train crew who are doing the work 
will use the push pole pocket wherever it is located, and | 
think you will all agree that it will weaken the head. If 
we found a tank of that kind would we have the right 
to refuse it in interchange ? 

Mr. Fitzgerald: I do not know of any rule that will 
prohibit the interchange of that car if car is in continuous 
service. Rule 3 does designate certain such conditions 
and certain exceptions covering the interchange of tank 
cars, but it does not cover the general specifications and 
details of the car. From what I can see | do not feel 
that you could refuse the car, but I do feel that in the 
event of any distortion of head due to that push pole 
pocket being located on the sill of the tank it is an owners’ 
responsibility, providing this damage is brought about by 
the proper use of this push pole pocket, but if the mark 
indicates that the switchman has applied the pole outside 
the push pole pocket, then it is unfair usage. 

Mr. Hanson: That is the point | wanted brought out, 
to make it more clear to the rest of us. We recently had a 
tank equipped in that manner and the car was switched 
and struck twelve other cars standing on the track, no 
damage being done. Half an hour afterwards the car 
was found wrecked and in correspondence with the 
owner we called attention to the fact that the push pole 
pockets were riveted to the sills, and they came back and 
said that although they agreed that the push pole pockets 
were riveted to the sill of the tank they would not accept 
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a bill for the damage. The rule is so written that all you 
have to do is to make a statement of the conditions you 
just referred to, attach it to the billing repair card and 
bill the owners. Make another statement forwarding to 
the freight claim department and that will clear you of 
the responsibility. 

Mr. Campbell: I would like to ask a question under 
Rule 32 that is not covered by the rule. That is the 
responsibility for damage in unloading gondola cars with 
the clam shell. All there is in the rule is in reference to 
unloading machines. This reads “material missing from 
cars due to handling by unloading machines.” We have 
a great many cars in our country that are unloaded with 
a clam shell; they drop the clam shell in and raise the 
bucket from the floor, at such an angle that it breaks the 
side boards. Is this owners’ defect or is it the handling 
line’s responsibility ? 

Mr. Fitzgerald: As I interpret the rule we are sup- 
posed to go a little farther, in other words, I do not think 
the A.R.A. would embody in this little book of rules all 
the general detail of conditions under which you are 
supposed to use Rules 4 and 32 with reference to carding 
defects. They say that any damage to equipment brought 
about by unfair usage except under certain conditions is 
handling line responsibility. If you have a foreign car 
on your railroad and in unloading the car with a clam 
shell you break the car as the bucket raises or in any 
other manner, such as broken side stake, etc., it is a card- 
able defect and a handling line responsibility, the only 
protection you have is to repair the car at your expense 
and handle with the shipper through the transportation 
department to bring about better conditions at that plant. 
In a majority of cases if you talk with the shippers you 
can reduce the damage considerably, but it is a cardable 
defect. 

Mr. Elliott: I consider that unloading a car with a 
clam shell in fair and ordinary handling will continue, 
and everybody is doing it. It is not cardable. 

Mr. Cheadle: We do not consider a clam shell an un- 
loading machine. 

Mr. Herbster: In recent years we have contended that 
car construction must meet with the conditions under 
which it will be moved, and it is a fact that old equipment 
has been destroyed and owners are replacing the old 
equipment. I do not see why equipment cannot be put in 
condition to withstand ordinary handling. If the equip- 
ment does break up by reason of loading with a clam 
shell, I believe the owners ought to be responsible. 

Mr. Cheadle: The rule says, “Material lost from cars 
due to handling on unloading machines.” If you can get 
a claim charge on that I do not know how you do it. 
Rule 32 does not deal with the question of unloading, ex- 
cept in that paragraph. 

Mr. Nelson: It seems to me that it would be very un- 
fair to consider clam shell damage owners’ responsibility. 
Some very expensive damage is done by clam shells on 
many of the modern cars. We have seen these hopper 
cars practically wrecked on the inside. I realize, however, 
that it is a very difficult matter to tell clam shell defect 
from other defects. There is no question but that many 
defects cards are issued today on assumed clam shell 
damage that should not be issued. But I agree that it is 
delivering line’s responsibility and that it would be no more 
than fair to charge for all clam shell damage. 

W. M. Allison (D. T. & I.): Recently we had this 
question up with one of our connections. We thought it 
a cardable defect in oe Meantime we wrote 
to Mr. Hawthorne of the Arbitration Committee and he 
advised that while it was not a cardable defect in inter- 
change, it is up to the handling line where damage is done 
to protect car owner for such damage. Knowing we were 
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more or less responsible for this damage, we gave card, 
and I believe this is in line with the Arbitration Commit- 
tee’s decision. 

Secretary Sternberg: We in Chicago always feel that 
in cases of this kind we are fully taken care of by our 
Joint Inspection and we are satisfied. 


Rule 91 


Tke committee recommends that Section (c) of this rule be modified, a 
new en be added as Section (d), and that present Sections (d) and 
(e) become new Sections (e) and (f) respectively, as follows: 

Probosed Form—(c) No bills shall be returned for correction en account 
ef other error or questionable charges unless the net amount involved is at 
least $1 and exceeds 10 per cent of the total amount of bill, but shall be 
passed for payment at once and the alleged error brought to the attention 
ef the billing company within 60 days frem date bill is passed for payment, 
but in no case exceeding six months after first receipt of bill. The billing 
road must furnish proper explanation or shall issue within 30 days counter. 
charge authority on form shown on page 197. 

(d) If objections to bill, as ter Sections (b) and (c), do not amount to 
$1 in aggregate, no exception shall be taken, but bill shall be passed for 
payment as rendered. In any case, however, if entire bill is improperly 
rendered, it may be returned regardless of its amount. 

Reason—To clarify the rule. 

D. E. Bell (C. N.): There is a question I would like to 
have answered in connection with rendering bills. We 
have had at times some controversies on account of the 
similarity in car markings on several roads. It was our 
practice where the entire references were incorrect to 
render a bill, and I remember on some occasions that the 
other railroad companies objected to bills being rendered. 

Mr. Jamison: I believe anyone from a billing office 
will bear me out in the statement that this particular rule 
is hard to live up to and by mutual consent the various 
railroads give and take on the proposition because 30 
days is a short time in which to handle objections. That 
time goes by rapidly, particularly on railroads which have 
not adopted any progressive movement in their billing 
departments, such as centralization of billing. On the 
line with which I am connected, we have our own methods 
of centralization and all repair cards are prepared in the 
main office of the various divisions and we have been able 
to expedite greatly the handling by that method, and are 
trying as nearly as possible to live up to the letter of this 
rule. We have had very little trouble in handling that 
matter though, because the majority of the other railroads 
have to be lenient to others because they have to ask the 
same leniency for themselves. 

Mr. Bell: Then no bill should be returned for cor- 
rection, but should be passed for payment at once. We 
can correct car number or initials, but if entire bill is out 
of order, that is, if all the references are wrong, there is 
a question whether it would be handled under Section 
or under Section D. In many cases the entire bill is im- 
properly written. It has been the practice of the Canadian 
National to return bill if all the references were incorrect. 

W. O. Watkins (H. V.): The Hocking Valley has 
much the same reference as the Lehigh Valley and we have 
never had them object to any card where the billing was 
wrong, nor do I believe any other road objects to the 
rendering of the bill. 








Enginehouse view on the Union Pacific at Cheyenne, Wyo. 
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EK. J. & E. steel car shop at Joliet 


Description of shop-method of organizing to rebuild twelve 
composite gondolas a day 


destroyed the steel car repair buildings of the 
Elgin, Joliet & Eastern at Joliet, Ill., this road 
erected a new steel car shop at Joliet featured by modern 
construction and equipment throughout, and with special 
provision for safe, sanitary and comfortable working con- 
ditions. This shop was designed primarily for the main- 
tenance of various types of steel cars owned by the 
J. & E. but when it became necessary to re-build a 


| re JWING a fire in March, 1923, which entirely 
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Find- 
ing it impossible to extend the other side straight back 
owing to the cramped condition imposed by adjacent 
tracks, this wall is broken by two offsets which reduce 
the width of the building to 171 ft. across the extreme 


wide across the front and 500 ft. long on one side. 


end. The building is 34 ft. high at the eaves. Six lines 


of steel columns extend lengthwise, as shown in the draw- 
ing, the columns in each line being 25 ft. apart and the 
lines spaced 42 ft. between centers. 


The effect of this 
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Cross-section through shop—Traveling 


series of heavy-duty drop-end composite gondolas as de- 
scribed in this article, arrangements were readily made, 
under the direction of J. Horrigan, superintendent of mo- 
tive power, and C. H. Emerson, master car builder, to 
turn out twelve of these cars a day, the sills and other steel 
parts being fabricated in the steel shop and a station 
method developed on an outside track for handling the 
woodwork. Work in the steel shop was progressing on 


other all-steel cars simultaneously as they went through 
the various departments. 


The new building is a brick and steel structure 300 ft. 
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crane and monorail runways indicated 


arrangement is to divide the interior of the building into 
seven longitudinal bays with no partitions to obstruct the 
light or prevent ready communication throughout the 
floor area. 

Ample -light is afforded during the day by means of 
the large proportion of window area in the side walls and 
A-frame skylights which occur in three rows down the 
length of the building. The electric lighting system is 
also efficient, including 200-watt bracket lights on each 
side of each column, overhead lights of 300-watt in each 
bay, and numerous 60-watt drop lights. All wiring for 
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this lighting is carried in conduits and every light is 
equipped with a parabolic reflector. 


Traveling cranes in all bays 


The arrangement of these bays is such as to accom- 
modate 11 standard gage tracks with a total capacity of 
85 cars and seven narrow gage tracks. In the first two 
bays on the north side of the building, four tracks extend 
through the building to a ladder at the east end which 
permits ready connection with the switching and storage 
tracks in that vicinity. This arrangement also permits 
the repair of cars in successive stages which has been 
found to expedite production. The tracks are laid on 
20-ft. centers which leaves room for a narrow gage track 
down the center of each bay between the standard gage 
tracks. Six-ton traveling cranes operate throughout the 
length of each bay on crane ways carried 25 ft. above the 
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long. In the west half of the fifth and sixth bays are 
four standard gage tracks arranged with a narrow gage 
track in the center of each bay. The east half of the 
area, except for the boiler plant at the far end, is 
occupied by four oil furnaces, a number of forges and 
additional machinery, chiefly presses and punches. Each 
of the fifth and sixth bays, like the others, has two six- 
ton cranes. In addition, jib cranes are installed on a 
number of the columns to serve the big presses and 
punches in the vicinity. The seventh bay of the building 
is occupied throughout by two standard and one narrow 
gage track, except for the extreme east end where the 
shop office is located. 

An important feature of the plant, aside from the large 


number of cranes, riveter runways and jib cranes, is the 
system of narrow gage track laid in the building. These 


tracks have already been described as extending between 
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Drawing showing the location of 


top of the rail. Between the tracks at intervals of 40 ft. 
along the floor are two-way air cocks so arranged as to 
make it unnecessary to carry air hose across the track. 
The third and fourth bays are devoted chiefly to presses, 
shears, punches and other car repairing machinery, the 
location of which is shown in the drawing. Narrow gage 
tracks in this area serve a portion of the standard gage 
tracks and the machines. A toolroom is situated in the 
area in the forward end of the bays next to the west wall 
of the building. In addition to the six-ton crane the line 
of columns separating these bays carries runways for a 
collection of air-riveting machines. These runways are 
supported 6 ft. 3 in. from the columns on each side, 
14 ft. above the floor, each serving five riveters, all of 
which are suspended from the runways by chain hoists. 

The other three bays in the building are each 500 ft. 











the machine tools and track layout 


all standard gage tracks and throughout the machine 
areas. Their main value, however, rises from the fact 
that they form an integral part of a system which extends 
all over the yards and also from the installation of two 
lines of this track crossing the building at the center with 
switches to all longitudinal tracks. This affords a con- 
nection between all tracks in the shop and _ facilitates 
communication with the areas outside the building. By 
means of an adequate number of electric tractors and 
trailers the economical handling of material throughout 
the plant is thus assured. 

Special facilities have been provided for the workmen 
including principally a modern wash and locker room 
which is built adjacent to the south side of the building 
on the outside. This building is built 28 ft. wide and 


100 ft. long. The first floor is equipped with individual 
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toilets and with washing facilities which include rows of 
double basins across the building in addition to basins 
along the wall, all of which are provided with spray 
faucets, while an upper floor is built for steel lockers and 
lunch room. There are 506 of these lockers, all in- 
stalled on transverse tiers on concrete footings which 
serve also as seats. This building is well-lighted and 
ventilated and has concrete floors throughout. Two rows 
of drinking fountains extend through the main shop at 
intervals of about 120 ft. and three rows of urinals at 














This jib crane located at a strategic point facilitates handling 
heavy -end gates 


intervals of 80 ft., the latter draining into sewer lines 
which also serve a collection of floor drains well dis- 
tributed throughout the shop. 

\nother adjunct of the building is an offset 10 ft. wide 
and 30 ft. long added to the north and one to the south 


wall of the shop for electric welding work, it being the 
practice to move only the acetylene outfits from point 
to point in the shop. 


No heating facilities are provided except for the office 
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Car shop interior—View looking northeast, showing battery 
of punches 


and for washing purposes. The boilers for this purpose, 
together with other power equipment, including four 
modern electrically-driven compound air compressors and 
heating boiler, are enclosed in a room in the east 
end of the building. This room includes an overhead 
Platform for the electric transformers and is supple- 
mented by a room provided above the office for repairing 


shop is shown in one of the drawings. 
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all electrical equipment. The machinery installed at this 


Organization for building composite gondolas 


During 1924, 929 steel cars were given light repairs 
and 2,191 heavy repairs at the Joliet steel car shop. The 
men employed on this work averaged 514, the super- 
visory force consisting of one general foreman and nine 
foremen. When it became necessary to rebuild a series 
of 100,000 Ib., drop-end, composite gondolas, arrange- 
ments were made to fabricate the new steel parts required 
on these cars in the steel shop and apply the decking, 
heavy wooden sides and reinforced end gates by the pro- 
gressive system on an outside track adjacent to the steel 
car shop. 

The location of the machinery in the steel shop is 
scientifically planned to provide straight movement of 
the long, heavy steel plates, channels, angles and other 
structural steel shapes through the shop with a minimum 
of handling and absence of back travel. The raw 
material comes into the third and fourth bays from the 
cast end where it is cut to size, punched on automatic 





View showing riveting yokes and runway 


spacing machines and passed on to the west ends of the 
bays where portable pneumatic riveters, supported by chain 
hoists from monorails, are used by special gangs in per- 
forming the various assembling and riveting operations. 
The furnaces and hydraulic presses, shown in the draw- 
ing, are used for manufacturing the great quantity of 
pressed steel shapes used in the different types of steel 
cars. 

In the composite gondolas under consideration, the 
steel work consists of built-up center, side and end sills, 
assembled, together with special reinforced end posts, to 
form a rugged steel frame for this car which must be 
strong enough to resist the severe service encountered in 
nandling coal, steel billets, structural steel shapes and 
other heavy material from the mills. The organization 
for handling sill work consists of eight gangs, five gangs 
on center and side sills and three gangs on end sills. Each 
center and side sill gang, consisting of six car men, two 
car helpers, two rivet heaters and one car helper (sup- 
ply), has a capacity to turn out nine center sills or ten 
side sills in an eight-hour day. Each end sill gang, con- 
sisting of three car men, one car helper and one rivet 
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heater, has a capacity of eight end sills in eight hours. 

There are 24 assembling stations in the shop where 24 
underframes are laid down. This work is divided into 
fitting frames and driving frames. The 12 frames which 


ure laid down and fitted one day are driven and shipped | 
‘ Every effort is made to save unnecessary handling of 
‘material, and minimize the manual labor involved in that 


the next. One fitting gang consists of five car men, and 
one driving gang consists of two car men, two car help- 
ers and two rivet heaters. There are twelve of each of 
the above gangs required for the 24 stations which have 
an output of 12 finished underframes in eight hours. 

When completed in the steel shop, the underframes 
with corner posts applied are loaded on flat cars and set 
on a track south of the shop. Here they are applied to 
trucks built up from new and reclaimed material which 
has been saved from the series of cars being rebuilt. 
The trucks and underframes then move to the track on 
which the wooden parts of the car are applied. 


Station method used in applying wooden car parts 


There are nine stations on a single track for the 
application of air brake equipment, deckings, sides, etc., 
and completing the car, two cars being worked on at the 
same time at each station. The gangs at each station are 
so organized and balanced that their work is completed 
at approximately the same time, and a move is made 
every 40 min., giving an output for the track of 12 
cars a day. 

At Station 1 the train line and air brake equipment are 
applied, two men working on the air cylinders and reser- 
voirs and two other men applying the balance of this 
equipment. Stringers are also applied and nailed in place 
at this station by two gangs of four men each. 

At Station 2 the riveting gang puts on all safety ap- 
pliances, sill steps, grab irons, lift lever brackets and 
brake staff supports, the gang consisting of one car man, 
one helper and one rivet heater. 

At Station 3 the couplers and side stakes are applied by 
a gang of eight car men. 

At Station 4 the decking is applied by 12 car men. 











Machine for boring holes in side plank and cutting them to 
length 


At Station 5 the car sides are applied by one gang of 
eight car men. 

At Station 6 the car sides are bolted in place by 16 car 
men. 

At Station 7 the end gates are made by six car men and 
applied by the same men who apply the car sides. 

At Station 8 the decking is nailed by two men using 
pneumatic nailing machines. 
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At Station 9 the air brake is tested and the cars painted 
and stenciled. 

The organization for handling the application of air 
brake equipment and wooden parts to these composite 
cars is notable for the smoothness with which it functions. 


handling which is actually necessary. As a means to this 
end, woodworking machines, including cut-off saws, rip 
saws and boring machines, have been located as required 
at various points along the track with protection afforded 
against rainy and stormy weather. 

For example, at Station 2 a special gang of five men 
handles and cuts off the 3-in. yellow pine decking; two 
men operate the rip saw for such pieces of decking as are 
not the right width; and two operate a boring machine, 








Close-up view of machine for cutting off side planks 


all of which are protected from the weather by means of 
a small shed. Several grooves must be cut the entire 
length of nine pieces of decking for each car to accom- 
modate the nine tie rods which extend crosswise of the 
car. An ingenious arrangement, known as a “wabble” 
saw, enables this groove to be cut 1-in. wide by % in. 
deep, quickly and with only one pass over the machines. 

The arrangement for machining and applying the 3-in. 
No. 1 Douglas fir side planks is exceptionally effective 
and clearly shown in two of the illustrations. An electric- 
driven, two-spindle boring machine is arranged with a 
table and rolls long enough to accommodate the longest 
plank and an automatic spacing device whereby the holes 
can be bored without measurement for location. The 
illustrations show a cut-off saw also used in conjunction 
with this boring machine to square the ends and cut the 
planks to length. The first operation is to slide the plank 
up the two inclined ways to the machine table, and then 
cut off one end of the plank enough to give a clean, 
square cut. The plank is then pushed along the rolls 
against a stop which gives the proper position for boring 
the first two holes. Subsequent holes are then bored 
rapidly as the plank is advanced to the right from position 
to position. At the final position, the cut-off saw cuts 
the plank to length, the plank then being slid on greased 
ways to a platform about three feet high between the 
machine and cars at Station 5. ; 

An ingenious jib crane which assists in applying end 
gates is also shown in one of the illustrations. These 
gates are made by a gang of six men on a platform 
shown at the right in the illustration. The planks, cut 
to the right length, are shipped to this platform and the 
work consists of boring them with pneumatic drilling 
machines in accordance with holes in the steel sheets with 
which they are reinforced. The planks are then bolted in 
place and by means of the jib crane and differential chain 
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hoist illustrated, they are readily swung into place on the 
car. This gang of six men turns out 24 end gates in 
eight hours. 

Aside from the new shop facilities at Joliet, careful 
attention to details in handling material and proper bal- 
ancing of the gangs have been mostly responsible for the 
effective manner in which these E. J. & E. 100,000-Ib. 
composite gondolas are being rebuilt. 


Wrench for tightening 
turnbuckles 


HE wrench shown in the drawing is used at the 

Waycross, Ga., shops of the Atlantic Coast Line for 
tightening turnbuckles on the truss rods of passenger cars, 
where equipment boxes, water tanks and other apparatus 
interfere with the free use of a straight bar. 

The tongue, B is 1% in. square and 7 in. long, forged 
in one piece with the 9-in. disc, C. The yoke E has sides 
¥%, in. by 3 in., with a depth of 6 in. The handle F is 
134 in. in diameter and 10 in. long, forged in one piece 





Wrench for tightening truss rods on passenger cars 


with the yoke. A piece of 2-in. pipe may be used for an 
extension to this handle when desired. 

The disc is drilled at the center and fastened to the 
yoke with a l-in. pin, G. Eight 1 1/16-in. holes are 
drilled in the disc as shown. A 1-in. pin, D, is inserted 
in a hole either above or below the yoke according to the 
direction the turnbuckle is to be turned. This provides 
a rigid wrench with the handle at a convenient angle so 
that a man may operate it to the best advantage. The de- 
scription of this wrench was obtained through the court- 
esy of the Atlantic Coast Line News. 





Car repairmen’s portable tool box 


N some car shops it is the practice for the workmen 

to keep their tools in a bench drawer or locker. This 
means that every morning the workmen have to get 
their tools out and carry them to the job and in the 
evening gather them up and put them away for the 
night. Thus, considerable time is lost before the men are 
idy to start work, to say nothing of tools becoming lost 
or stolen, owing to the fact that the tools are scattered 
all around the car on which they are working. 

Chis condition is particularly true where the work is 
specialized and one gang goes all over the shop, i.e., a 
truck gang. The tool wagon shown in the illustration is 
used by a truck gang in a passenger car repair shop. 
The wagon is fully equipped to repair trucks. The main 
box contains the larger and most valuable tools. At the 
mnt end is attached a small box in which are kept drifts, 
chisels and other odds and ends used on the job. Two 





RAILWAY MECHANICAL ENGINEER 773 


large wooden jack handles are carried on the side of the 
box in two leather straps. Beneath the box are carried 
large single end wrenches. Two Duff jacks are carried 


in the box. The handles of the wagon are so constructed 
that when they are not in use, they hang out of the way 





Portable tool box used by a car truck repair gang 


perpendicular to the floor. At the end of the day, the 
tools can be quickly gathered up and placed in the box 
which is locked and left standing by the job until the 
next morning. 














Drop test machine presented in 1900 to Purdue University by 
the Master Car Builders’ Association 








Inspection of flexible staybolts” 


By E. S. Fitz Simmons 
| Sales Manager, Flannery Bolt Company, Pittsburgh, Pa. 


HE development of the flexible staybolt, in this 
country, dates back to about 1890 and early ex- 
perimentation was stimulated by the enormous 

number of breakages which occurred in the rigid type 
of staybolt. Probably the first type of flexible 
staybolt which could be readily inspected  with- 
out removal was one of the round headed design, 
using a sleeve and removable cap, which was designed by 
John B. Tate of the Pennsylvania Railroad and introduced 
by the Flannery Bolt Company about 1904. This design 
gave promise of eliminating many of the weaknesses of 
former types and provided a means, though an expensive 
one, of ascertaining the condition of the bolt without re- 
moving it from the boiler. For these reasons it was quite 
generally tried out by many railroads and the results ob- 
tained were so satisfactory that its adoption and general 
use almost immediately followed. 

‘In 1905 a Committee of the American Railway Asocia- 
tion reporting on flexible staybolts said of it: “Though 
of comparatively recent date, it has been received with 
great favor, indicating the rapidity with which a new 
bolt of promising design is given a practical trial in the 
effort to cure the staybolt trouble.” Further in this same 
report the committee stated the following: “A simple 
means of positively detecting cracked and broken bolts is 
an improvement needed by all flexible bolts that are in 
service at the present time. The removable of the cap, 
which will allow an examination of the bolt, is the only 
absolute means possible with flexible bolts of the present 
design.” 

In 1911 the act commonly known as the Locomotive 
Boiler Inspection Law became effective, under authority 
of which, rules requiring among other things the removal 
of caps from flexible staybolts for inspection purposes at 
special stated intervals, were promulgated and enforced. 

The generally satisfactory service rendered and the very 
small percentage of breakage to total number in service 
(this type having become practically standard) created a 
doubt in the minds of many railroad mechanical officers 
of the justification of such a rule or requirement and it was 


*Abstract of a paper presented at a meeting of the Southern Railway Club, 
Atlanta, Ga., September 17, 1925. 





quite generally, and for a time quite strenuously, opposed. 
However, the Locomotive Inspection Bureau, through its 
corps of inspectors, had indisputable evidence of the neces- 
sity for thorough and regular inspection, for while it was 
admitted that the percentage of breakage to the total 
number in service was small, it was shown beyond question 
of doubt that in certain instances breakage did occur to 
such an extent as to become a menace to life and property. 

Investigations were begun to determine the cause of 
breakage in an endeavor to apply a remedy. A number of 
investigations confirmed the absolute necessity for careful 
and frequent inspections and also clearly demonstrated the 
need of a more accurate and positive method of test than 
the mere removal of the caps and an examination of the 
bolt heads. 

Instances were found where, under :bad water condi- 
tions, accumulations of scale between the body of the bolt 
and the inner wall of the sleeve were such as to solidly 
lock the bolt in the sleeve. The result was to render in- 
effectual the flexible feature and to cause the bolt to break 
at the fire box sheet. 

During the past ten years, and more diligently during 
the past five years, after these abnormal conditions had 
been prominently developed, constant effort has been made 
to perfect a method of inspection that would provide 
greater safety and insure against loss of life, injury to 
persons, and damage to property. 

The first actual service test of such a method was made 
in August 1920 on large Mallet type locomotives where 
abnormal conditions existed and where breakage of flex- 
ible bolts was excessive. This method consisted of the 
installation of flexible bolts with telltale holes extending 
from the firebox end entirely through the body section and 
terminating within the bolt head, and the testing of these 
bolts at regular intervals with a specially constructed 
instrument to determine definitely that the telltale holes 
were open and, therefore, operative throughout their entire 
length. This was accomplished by so constructing the 
instrument that an electrical circuit would be established 
when contact was made at the end of telltale hole. 

During this service test, two distinct features were de- 
veloped: 
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First—that moisture, due to temperature changes, con- 
densed in the telltale hole and formed rust or iron oxide 
which gradually increased to such an extent as to inter- 
fere with the insertion of the testing instrument. In seek- 
ing a remedy for this condition, various methods were 
tried, the most satisfactory and the one at present in use 
being the electro-plating of the walls of the telltale hole 
with copper. Four years experimental. work and service 
tests have demonstrated the complete success of eliminat- 
ing the difficulty by this method. 

Second—that cinder and other foreign matter ac- 
cumulated in the telltale holes to such an extent as to 
require excessive labor to dislodge and remove it in order 
to permit the insertion of the testing instrument. The 














| 
| 





Fig. 1—Cleaning out the telltale hole by means of special air 
tool 


cost and time required for this made the method im- 
practical. After numerous experiments it was found that 
a closure of fire-proof porous material applied in the end 
‘f the telltal hole prevented the accumulation and at the 
same time permitted leakage of steam or water in case of 
fracture, and that it was also readily and cheaply remov- 
able to allow insertion of the testing instrument. 


Application of telltale flexible staybolts 


The telltale flexible bolt is identically the same as the 
late bolt with the addition of a telltale hole extending 
through the entire length of the body section and terminat- 
ing within the head of the bolt. The walls of the telltale 
hole are copper plated to prevent rust or corrosion within 
the hole and to prevent them from becoming closed from 
this cause. 

They are applied exactly the same as the ordinary 
flexible bolt. If the method of riveting closes the end of 
the hole, it may easily and quickly be re-opened, after 
which a porous fireproof closure is applied that will pre- 
vent the accumulation of foreign matter from entering the 
telltale hole and that will permit leakage of steam or water 
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in case of a break or fracture, which serves as a daily 
indicator of the condition of the bolt. 


Inspection of telltale flexible staybolts 


In addition to depending on the leakage through the 
telltale hole, an inexpensive method of periodically check- 
ing up the condition of the telltale hole is provided as 
follows : 

The fireproof porous closure is first removed, after 
which the specially constructed testing instrument is in- 
serted. Upon reaching the extreme end of the telltale 
hole and making contact therewith, a light flashes in the 
handle of the tester indicating that the hole is open and 
therefore operative throughout its entire length. 

The method of testing has been built upon the fact that 
a broken bolt having a telltale hole will show leakage of 
water or steam, providing the telltale hole is open and 
operative and that it extends to every breakable part of 
the bolt. 

The tester is so designed and constructed that it will 
positively indicate whether or not the telltale holes are 
open throughout their entire length. After inserting the 
tester in each telltale hole and securing light in the handle 
(which indicates that contact has been made with the 
extreme inner end of the hole) if the bolt is broken, or 
fractured into the hole, leakage will positively occur when 
water pressure is applied to the boiler. 


Use of the tester 


First, with a sharp pointed pin or punch and a light 
hammer, break through the porous closure; then blow all 
of the remaining particles out of the telltale hole with 
the air tool—shown in Fig. 1. Attach the ground con- 





Fig. 2—A light in the tester handle indicates that the telltale 
hole is open the full length 


nection in any convenient telltale hole, then insert the tester 
rod into each telltale hole until contact with the end of 
each hole is secured. Such contact is indicated by the 
lighting of the bulb in the tester handle, as shown in Fig. 
2. After contact has been secured in every bolt, apply 
water pressure to the boiler and every defective bolt will 
be indicated by leakage through the telltale hole. If no 
defective bolts are found, or after replacing any that are 
found, again close the telltale hole with the fireproof 
porous material and the locomotive is ready for service. 

Cases may occur where breakage or fracture will be 
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indicated by leakage and will not be observed or detected 
at the time they develop, as for instance bolts in locomo- 
tives in pusher service at isolated points or bolts located 
behind brick arches, grate bars, etc, and in which the tell- 
tale hole will gradually become filled by accumulation of 
scale from the boiler water. Therefore, whenever the 
tester is inserted, it strikes an obstruction and fails to 
show a light in the handle, as is shown in Fig. 3. In such 
cases the tester should be removed and a special cleaning 
drill applied to remove the obstruction. After drilling, 
blow clean with the air tool such as was shown in Fig. 1, 
re-insert the tester, and if the hole has been thoroughly 
cleaned, contact will be secured and indicated by the 
lighting of the bulb as before described and when water 
pressure is applied, leakage will occur. 

Bear in mind that securing contact in the telltale hole 
does not indicate that the bolt is in good condition, but 
only that the telltale hole is open and operative throughout 
its entire length. It is the failure of the bolt to leak under 
pressure after contact has been obtained which indicates 
that it is not broken. 

The present method of inspection requires from three 
to four or more days, the principal part of the work 
being the removal and replacement of parts, rather than 
the actual time required by the inspector to examine the 
bolts. 

By the new method herein described, it is not necessary 
to touch or remove anything on the outside of the boiler 
and the entire test on a modern locomotive boiler contain- 
ing a full installation of flexible bolts can be completed 
within an eight-hour day—and at a labor cost of from 
$10 to $20, depending on the size of each respective in- 
stallation. 

The cost to strip, remove caps, inspect, and replace runs 























Fig. 3—An obstruction in the telltale hole prevents the tester 
rod from making contact. This condition is indicated by 
the failure of test lamp to light 


from $100 to $250, depending upon the size of the loco- 
motive and upon the facilities at hand, and in addition, 
results in two, three, and sometimes more, days loss of 
engine service. 

The principal advantages of the new method of in- 
spection are: Greater safety by constant daily indication 
of bolt conditions ; material reduction in maintenance costs 
by reason of eliminating a vast amount of labor now re- 
quired under the older method of inspection, and a sub- 
stantial saving in locomotive service by reason of being 
able to make inspection by the new method at the time of 
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the regular annual hydrostatic test and without additional 
loss of locomotive service. 

A number of railroads have been using the new method 
of inspection just described for some time, irrespective of 
the fact that the Government had not yet approved it, 
because they were convinced that it added such an im- 
measurably increased factor of safety that it would more 
than compensate for the additional cost of this method of 
testing in addition to complying with the Interstate Com- 
merce Commission rules that require the removal of caps 
every two years. The Locomotion Inspection Bureau, 
however, has been fully aware of the use of this new 
method for the last four or five years, has been checking 





Fig. 4—Applying the porous closure to telltale hole after 
inspection 


up the results carefully, and when a number of the rail- 
roads that have been using this method of inspection for 
some time made an application for a modification of Rule 
23, careful consideration was given with the result that, 
at a general session of the Interstate Commerce Commis- 
sion held at its office in Washington on July 26, 1925, it 
was ordered that Rule 23, as approved in the order of the 
Commission entered April 7, 1919, be, and the same is 
hereby amended to read as follows: 


23. Method of testing flexible staybolts with caps. 

Except as provided in paragraph (b), all staybolts having caps 
over the outer ends shall have the caps removed at least once 
every two years and the bolts and sleeves examined for breakage. 
Each time the hydrostatic test is applied, the hammer test required 
by rules 21 and 22 shall be made while the boiler is under hydro- 
static pressure not less than the allowed working pressure. 

(b) When all flexible staybolts with which any boiler is 
equipped are provided with a telltale hole not less than 3/16 in. nor 
more than 7/32 in. in diameter, extending the entire length of the 
bolt and into the head not less than one-third of its diameter and these 
holes are protected from becoming closed by rust and corrosion 
by copper plating or other approved method, and are opened and 
tested, each time the hydrostatic test is applied, with an electrical 
or other instrument approved by the Bureau of Locomotive In- 
spection, that will positively indicate when the telltale holes are 
open their entire length, the caps will not be required to be re- 
moved. When this test is completed, the hydrostatic test must 
be applied and all staybolts removed which show leakage through 
the telltale holes. 
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The inner ends of the telltale holes must be kept closed with 
a fireproof porous material that will exclude foreign matter and 
permit leakage of steam or water, if the bolt is broken or fractured, 
into the telltale hole. When this test is completed, the ends of 
the telltale holes shall be closed with material of different color 
than that removed and a record kept of colors used. 

(c) The removal of flexible staybolt caps and other tests shall 
be reported on the report of inspection Form No. 3, and a proper 
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record kept in the office of the railroad company of. the inspections) 
and tests made. ec; 

(d) Fire box sheets must be carefully examined at least once 
every month for mud burn, bulging, and broken staybolts. 

(e) Staybolt caps shall be removed or any of the above tests 
made whenever the United States inspector or the railroad com- 
pany’s inspector considers it desirable in order to thoroughly de- 
termine the condition of staybolts or staybolt sleeves. 


Effective shop jigs and devices 


American Railway Tool Foremen’s committee report on 
the subject calls attention to many shop 
devices of value 


NE of the features of the American Railway Tool 
Foremen’s convention, held at Chicago, Septem- 
ber 2 to 4, was the report on jigs and devices for 

locomotive and car shops, read by Chairman Henry Otto, 




















Jig used in cutting slots for castle nuts 


tool foreman of the Atchison, Topeka & Santa Fe at 
Topeka, Kan. An imposing aggregation of photographs 
ind blue prints of labor-saving shop devices were dis- 
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Rack for holding lathe dogs or drivers at crank pin and axle 


lathe 


tributed for the examination of members of the associa- 
tion and posted around the walls of the convention hall. 
Some of these have already been described in previous 
issues of the Railway Mechanical Engineer and a selected 


to Angle lron 


list of eight others are illustrated in the following article. 
As mentioned on the floor of the convention the commit- 
tee expressed its appreciation for help in collecting data 
and photographs of many of the shop kinks to J. R. 
Phelps, shop apprentice instructor of the Atchison, 
Topeka & Santa Fe at San Bernardino, Cal. 

Cutting slots in castle nuts—The illustration shows a 
device for cutting slots in castle nuts of sizes that are not 
carried in regular stock. The device is easily made of a 
scrap driving box shoe in which a strip is placed on one 
side, machined to fit the corners of six or more nuts and 
provided with a corresponding number of set screws on 
the other side to hold the nuts tightly in the jig while slots 





Rack for lathe dogs and centers 


are being cut. The set screws are pointed downward at 
an angle of 5 deg. to offset any tendency of the nuts to 
work up under the action of the milling cutter. By hav- 
ing the machine operator turn the nuts as fast as they pass 
under the cutter, when one complete cut has been finished 
everything is in readiness for the next cut and there is 
no lost time in setting up. It will be noted that the sides 
of the shoe are tied together by two %-in. bolts to give 
the jig added rigidity and prevent either side of the shoe 
breaking off, as might happen particularly if made of cast 
iron. 

Rack for holding lathe dogs—Two racks for holding 
lathe dogs and lathe centers are illustrated. It will be 
readily seen that by the use of these racks the lathe dogs 
or drivers are kept off the floor and out of the way, at the 
same time being within convenient reach of the lathe 
operator when needed. ‘There is less liability of the dogs 
being lost or damaged and, moreover, this arrangement 
favors the sweeper who does not have to move them about 
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from one place to another in attempting to sweep the 
floor. 

These racks are also used for holding lathe centers. 
One of the most important things about a lathe is its 
centers and by keeping the extra centers out in plain 
view, as illustrated, they are not so likely to be damaged 
as would be the case if thrown in a drawer with other 
tools or possibly left on the floor. Moreover, the machinist 
or foreman can at all times see the condition of the lathe 
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Rack for holding back chamber head while being worked on 


centers and this arrangement eliminates any possibility 
of the last extra lathe center being damaged and causing 
delay to an important job while it is being annealed and 
re-trued. 

Valve chamber head rack—The back valve chamber 
head with its integral guides for the valve crosshead is a 
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Tool for facing the stuffing box of back valve chamber heads 


complicated casting of considerable weight which is ex- 
tremely awkward to handle at the bench. A simple but 
convenient rack for holding any size of back valve cham- 
ber head while being worked on, is illustrated. This 
rack consists of a built-up framework of 1-in. by 3-in. bar 
iron bolted together and supporting at the top a horizon- 
tal holding bolt, 154 in. by 10 in., to be inserted in the 
stuffing box hole in the valve chamber head. By means 
of suitable washers and a nut the head can be drawn up 
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against the framework and held firmly at any angle re- 
quired for the most convenient performance of the par- 
ticular job at hand. The distance of the horizontal hold- 
ing bolt above the floor is such as to bring the back head 
at approximately bench height. It will be noted that two 
legs of the rack are provided with small wheels so that by 








Three taper keys hold temporary crank pin in place 


lifting the other two legs one man can readily move the 
rack across the shop floor and yet it will not move too 
easily while work is in progress on the valve chamber 
head as long as all four legs are on the floor. Back valve 
chamber head work can be performed better, easier, and 
in less time by the use of this rack. 

Facing stuffing box holes—A tool for facing the stuf- 

















Temporary crank pin for use in quartering driving wheels 


fing box holes in back valve chamber heads is shown in 
one of the drawings. Formerly this job had to be done on 
a horizontal boring bar often over-crowded with other 
work. With the tools shown, the facing operation can be 


performed complete on any heavy duty drill press, the 
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drilling, boring and facing operations all being done at 
one set-up of the back valve chamber head. The amount 
of metal to be removed and the width of the cut make it 
necessary that the pilot of the tool be guided by the block 
shown. The pilot is turned to 43% in. in diameter so that 
it just fits in the bore of the stuffing box. The segment 
cut out is to enable the machinist to measure to the bottom 
of the hole and face off the stuffing box enough to secure 
the proper depth. 

Temporary crank pins—A good start is often gained in 
fitting up a pair of new main driving wheels if the wheels 
can be weighed and counterbalanced and this work fin- 
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Rollers for testing main air reservoirs on locomotives 


ished before the crank pins are made and pressed in. 
The illustrations show an arrangement whereby tem- 
porary crank pins with crank arms (if any) can be quickly 
applied and used in counterbalancing. Three tapered key- 
ways are milled or planed in each of a pair of scrap crank 
pins taken from the same class of locomotive as the one 
for which the new wheels are being made. These key- 
ways are ¥% in. wide and take tapered keys 19/32 in. 
thick by 9 in. long and having a taper corresponding to 
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that in the crank pin. A taper of 1% in. in 12-in. has 
been found to give good results. 

The temporary crank pins are an advantage in practice 
when a pair of driving wheels is due to be weighed and 
for some reason the main pins are not ready; or possibly 
the tires must be put on and then after the crank pins are 
finally applied and the wheels put on the weighing rack 
with the proper weights hung on the pins, it develons that 
the tires must be taken off again to get the necessary lead 
into or out of the counterweight pocket. This is very 
likely to happen on an engine that has not been previously 
weighed and brought up to standard. With the temporary 
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crank pin arrangement the wheels can be weighed and the 
tires put on to stay, whether the main crank pins are ready 
or not. Key-ways should be cut in two old scrap pins for 
each class of engine on which much weighing is done. 
The eccentric crank should be in position when the weigh- 
ing is done; it being left off in the illustration in order 
to give a clearer picture. 

Main reservoir rollers—A convenient arrangement for 
use when testing main air reservoirs on locomotives is 
shown in one of the drawings. The particular advantage 
of this device is that it enables the reservoir to be thor- 
oughly tested without taking it down from the locomo- 
tive. The principle of operation is evident from the draw- 
ing, a chain and bracket with four rollers, rolls simply 
being applied around the running board and under each 
end of the reservoir. All pipe connections are broken 
and the reservoir clamps loosened. By tightening the 
screw underneath the rollers the weight of the reservoir 
is taken off the clamps and is supported on the rollers. The 
reservoir can then be revolved slowly for the hammer test 
with the assurance that every part of it will be thoroughly 
examined and tested. 

Cylinder head supporter—The necessity of grinding 
back cylinder heads to a joint on the cylinders is generally 
admitted and as these heads carry the guide blocks and 
are heavy, the supporter shown in the illustration will 
be found useful in taking the weight off the cylinder 
counterbore and permitting the cylinder head to turn more 
easily. The supporter consists simply of a pair of 134-in. 
rollers set one at each end of a forked rod threaded into a 
sleeve and provided with a lock nut. The tension of the 
cylinder head against the cylinder is adjusted by means of 
the spiral spring and nut on the end of the center rod. A 
compound pneumatic motor is used to revolve the cylinder 
head during the grinding operation. 


Drawbars and pins* 


By James T. McSweeney, 
Master blacksmith, Baltimore & Ohio, Garrett, Ind. 


O N the Baltimore & Ohio drawbars and pins are made 
of steel billets or rolled steel bar at a workable heat. 
The holes are drilled in the ends. By this method we get a 
better bearing on the pins. If there is to be an oblong 
hole in the drawbar ends, such holes are slotted and not 
cut out with torch. The purpose of having an oblong 
hole in the drawbar is to relieve the shock on the pin 
when coupling on to a train. 

No holes in the drawbars are required. When the holes 
are found to be worn to % in. diameter larger than the 
original size, the bar is scrapped and the material is used 
for some other purpose. Drawbars and pins are removed 
and carefully examined every three months for possible 
defects. When the locomotives are undergoing classified 
repairs, the drawbars are removed and heated to a cherry 
red, given a thorough examination for defects while hot 
and are then allowed to cool slowly in a dry place, free 
from dampness or drafts. The welding of drawbars 
either in the blacksmith shop or by the autogenous meth- 
od is not permitted. 

Drawbar pins are made from rolled steel bar stock and 
used without turning. In my experience I find that pins 
made from bar stock and not turned, give the best wear. 
If the pins are turned, they should be annealed before 
being placed in service. This makes the pin tougher and 
it will withstand wear longer. 


*Abstract of paper presented at the twenty-ninth annual convention of 
the International Railroad Master Blacksmith’s Association, Cleveland, Ohio, 
August 18-20, "4. 





The importance of the toolroom 
to the railroads’ 


Some ways in which it can be operated to help reduce shop 
and enginehouse costs 


By E. L. Woodward 


Western Editor, Railway Mechanical Engineer 


HE importance and necessity of an efficiently organ- 

ized toolroom in any railroad shop or enginehouse 

where a real attempt is being made to cut costs is 
self evident. The toolroom began to be an important factor 
in transportation with the first locomotive which was built. 
It is said that in 1829, before going ahead with his plans 
for the construction of the Rocket, George Stephenson was 
compelled to make a small, hand-operated engine lathe 
with which to fashion some of the locomotive parts. Pre- 
sumably he also made the tools used in connection with 
the engine lathe and therefore fulfilled all three functions 
of locomotive designer, builder, and toolmaker. Since 
1829 the toolroom has developed and now plays its full 
part as one of the vital departments of every railroad 
shop and enginehouse of consequence in the country. It 
may well be likened to the heart of the locomotive or car 
repair shop for from it flow the tools without which no 
other shop department can operate efficiently. 

The motto of the American Railway Tool Foremen’s 
Association, “For Greater Efficiency in the Railway Tool 
Service,” is most happily selected, particularly the word 
service. It is not only the function of the tool foreman 
and his organization to provide necessary tools required 
for the various operations in repairing cars and locomo- 
tives, but it is doubly important that these tools be pro- 
vided when needed, where needed, and in good working 
condition. In other words, the main object of the tool- 
room should be to provide real tool service to help elim- 
inate as far as possible every lost moment, unnecessary 
step, and ineffective movement of the mechanics, repair 
men, helpers, and other employees in railroad shops and 
enginehouses. 

There never was a time when this improved quality of 
tool service was more needed than at present. In June, 
1925, 518,003 men were employed on maintenance of 
equipment work and receiving a compensation of $66,- 
228,792. The money which can be saved or wasted de- 
pending upon the kind of tools furnished these men can 
be readily appreciated. This is the opportunity, as well 
as the responsibility, of railway tool foremen. 

There are many essentials to the provision of adequate 
tool service but these can probably almost all be summed 
up under one of the three heads (1) effective personnel 
organization, (2) up-to-date methods of handling the 
work and (3) toolroom equipment to meet modern needs. 


System tool organization needed 


As in all shop departments, the most important problem 
connected with toolrooms is one of supervision. Unques- 
tionably those roads which have created the position of 
general supervisor of tools, and appointed a competent 
tool foreman to perform the duties of this position for the 
entire system have found the investment profitable. A 
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September 4, 1925. 
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railroad makes or saves money as a unit. Locomotives 
and cars are standardized for the system as are also shop 
practices to a considerable extent. Railway tools and 
toolroom practices must also be standardized for the sys- 
tem, for maximum economy, and practically the only way 
the managements can be sure of accomplishing this is by 
appointing an experienced man to devote his whole time 
to the work of general supervision. If some roads are 
too small to warrant the appointment of a general super- 
visor of tools some method must be devolved of co-ordi- 
nating the ideas of the respective tool foremen at indi- 
vidual points, otherwise there will be as many different 
types of special and commercial tools ordered and used 
as there are foremen. Some of these tools will be less 
efficient than others and an excessive number of repair 
parts must be carried in stock to keep them in operation. 

Next to a general tool supervisor who can develop sys- 
tem standards of railway tools and toolroom methods, 
experienced local foremen and toolroom employees are 
required, for upon the accuracy and skill of their work 
depends in large measure the efficiency of the shop or 
enginehouse at which they are located. It is hardly neces- 
sary to point out to the members of this association the 
advisability of attracting to the toolroom as capable men 
as possible, training and developing them, and making 
their working conditions as attractive as possible in order 
that they may stay on the job and not necessitate the fre- 
quent breaking in of new men. The question of wages 
and general working conditions is not for the tool fore- 
man to decide but it is in his power to make his men like 
their jobs or, on the other hand, begrudge every hour 
they have to spend in the toolroom. 

The tool foreman has a wonderful opportunity to in- 
crease the efficiency of tool service by studying his men, 
taking a tactful interest in their personal problems, and 
in common with all other railway supervisory officers 
combating the campaign of criticism against the railroads 
and the tendency (probably less common now than it was 
three years ago) of doing as little work as possible for 
a day’s pay. It may not always be easy for a foreman 
to meet the arguments of a glib-tongued fellow who 
spreads insidious propaganda with little regard for the 
truth. It is up to the foreman, however, to look up the 
facts and refute the man’s arguments, otherwise he will 
lose standing with his own men and be negligent in duty 
to the railroad which employs him and on whose success 
and prosperity his own livelihood depends. 

The tool foreman should help his men increase their 
knowledge of tools and tool making and in particular 
lend encouragement and assistance to any apprentice boys 
who may show special aptitude for tool room work. In 
connection with educational work the tool foreman should 
not neglect the opportunity to attend conventions like the 
present one of the American Railway Tool Foremen’s 
Association. He should begin his campaign for permis- 
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sion to attend these conventions early enough in the pre- 
ceding year to insure success and wherever possible bring 
one or two or more of his leading workmen with him. 
They will all be benefited in direct proportion as they 
help in the preparation of papers, participate in discussion 
and above all take home and put into practice some of the 
ideas here developed. The advisability of reading all pos- 
sible books and literature on tool making subjects need 
hardly be emphasized and the next best thing to attending 
the conventions is to read the record of the proceedings 
published in the Railway Mechanical Engineer and other 
technical papers which report the meetings. 


Method of organizing the work 


Space and time limitations prevent more than a mere 
outline in this paper of toolroom methods which have 
proved effective on various roads. As may be inferred 
from previous paragraphs, one of the greatest possibilities 
of economy on a railroad system as a whole is by the 
adoption of standard tools best suited to the needs of the 
individual roads. These tools should be limited to as 
few kinds and sizes as consistent, in order to minimize 
the number of repair parts which must be carried in stock 
and reduce the possibility of delay due to specific repair 
parts not being in stock. Standard instructions covering 
the kind of commercial tools to be ordered and the meth- 
ods recommended for making those of special design in 
railroad toolrooms, have been compiled in the form of 
tool folios by several roads and promise to be real cost 
reducers through reduction of initial tool cost, cost of tool 
maintenance and by providing more efficient tools to the 
various shop departments. 

Standardization is the keynote of economy in the tool- 
room. With system standardization, many of the special 
tools which railroads must make for themselves are used 
in such quantities as to justify the organization of a cen- 
tral manufacturing tool department, equipped with modern 
machines to turn out those tools at greatly reduced cost. 
Che saving in cost of making the tools, however, is insig- 
nificant compared to the reduced cost of performing shop 
and enginehouse work with tools which are properly de- 
signed, made of the right kind of material and turned 
out with the proper inspection and supervision over each 
operation. 

The question of how large a road must be to make a 
centralized manufacturing toolroom profitable is not easy 
to decide. Doubtless there should be many more tool- 
rooms of this type than now exist. 


What toolroom equipment is required 


An able discussion of the types of machines needed in 
the large manufacturing toolroom, medium size mainten- 
ance toolroom and smaller toolrooms at outlying points 
has been presented at this convention by C. A. Shaffer, 
supervisor of shop machinery and tools of the Illinois 
Central. It may be well, however, to emphasize the im- 
portance of the screw machine or turret lathe for work- 
ing up bar stock in the manufacturing toolroom, the 
punch press for stamping out gages in a fraction of the 
time required by hand, an automatic gear cutting ma- 
chine where gears are cut in the toolroom, adequate mill- 
ing machines of the plain and universal types and a full 
complement of grinding machines of ample size to handle 
the work and equipped where necessary with magnetic 
chucks. 

The amount and kind of heat treating equipment will 
bear close investigation. An instance happened not many 
months ago in which a milling cutter worth upwards of 
$200 was absolutely ruined through the attempt to heat 
treat it in a furnace of insufficient capacity. It wouldn’t 
take the loss of many such milling cutters to equal the 
Drice of a new furnace. 
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In: conclusion, it may not be amiss to suggest that the 


‘tool supervisor or foreman, having perfected his organi- 
‘zation, trained his men and standardized tool require- 


ments, make an intensive study of his present toolroom 
machinery and equipment with a view to determining 
what could be accomplished with machines of more mod- 
ern type. If savings can be effected show the “old man” 
the actual figures. If he has a grouch the first day you 
submit the figures, try him the next day from a new 
angle. He will think more of a man who, after forming 
his opinion, sticks to it. Whatever you do, never let him 
forget that the toolroom, as supervised by the efficient 
tool foreman, is the heart center of his entire shop and 
an important factor in railroad operation. 


Portable cylinder saddle milling 


machine 
By L. V. Mallory 


Machine shop foreman, Missouri Pacific, Kansas City, Mo. 


EALIZING the time and labor expended in most 

locomotive repair shops in fitting locomotive cylinder 
saddles to the boiler, the author has designed a simple, 
portable, milling machine which can be built at small cost, 
compared with the saving derived from its use in fitting 
saddles. 

The vertical supports A, Fig. 2, which may be made 
either of 31%4-in. steel shafting or 2%4-in. by 3%-in. steel 
tubing, are secured firmly at each end of the cylinder sad- 
dle by brackets B, Fig. 2, in such a manner that they can 
be adjusted by sliding them up or down to suit any re- 
quired radius. The fulcrum shaft C is carried by the 
































Fig. 1—Method of applying the fulcrum shaft support bracket 
to the cylinders 


bearing located at the top of the vertical supports A. An 
ordinary cylinder boring bar can be used for this purpose 
without any alterations. The milling machine assembly 
is suspended from it. 

The radius arm hanger, through which the fulcrum 
shaft passes, is made in two parts. The upper part D is 
secured to the fulcrum shaft C and contains a half-nut 
which engages with the fulcrum shaft lead screw. This 
‘rut can be disengaged at the will of the operator by means 
ofa release spring and an eccentric ‘mechanism. The ful- 
crum shaft lead screw is equipped on one end with a hand 
wheel E, which facilitates moving the miller head _hori- 
zontally. The lower, part of the radius arm hanger F is 
secured ‘tothe ‘upper part D by bolts the heads of which 
slidé‘in' ah’ annular ‘tee slot ‘which ‘is concentric with the 











782 


central recess of the upper hanger D. This arrangement 
permits the miller cutter to traverse its work either radially 
or horizontally, which requires a difference in position of 
90 deg. The lower part of radius hanger F contains two 
sockets which receive the radius arms G which are ad- 
justable in the sockets and can be clamped rigidly at any 
desired point by means of cap screws. The lower part of 
F also contains a radius nut which engages the radius 
adjustment screw H. For convenience, this screw is 
operated by a hand wheel through bevel gears which are 
carried on a bracket. 

The lower ends of the radius arms G are fixed in the 
miller frame which carries the worm gear and the miller 
cutter assembly, the feed screw yoke, the feed screw bevel 
gears, the feed screw counter shaft and the feed gears all 
of which are clearly shown in Fig. 4. 

The worm shaft of the driving gear assembly terminates 
in a shank of suitable size and shape to fit the air motor 
socket which allows the motor to be mounted as shown 
at J Fig. 3. The driven worm gear is mounted within the 
housing which is on the cutter shaft. This shaft extends 
through the housing and through the miller frame bear- 
ings. It carries on one end the driving feed gear and 
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Fig. 2—Side view of the cylinder saddle milling machine 


terminates on the other end in a tapered fit with a collar 
and nut for the purpose of securing the milling cutter 
when it is desired to mill in close places. 

The main milling cutter is mounted on a shaft between 
the worm gear housing and the miller frame. When it is 
necessary to have the auxiliary cutter on the end of the 
shaft one should be used that is slightly larger than the 
main cutter between the frames. This will eliminate the 
removal of the regular cutter as it provides ample clear- 
ance for idling. The feed counter shaft carries on its 
outer end the feed gear which passes through the bearings 
in the frame as well as through the bearings in the yoke. 
The bevel gears are carried in this yoke with the driving 
gear mounted on the counter shaft and the driven gear on 
the feed screw. 

The adjustable brackets are secured on each vertical 
support A, which, in turn, secure the transverse anchor 
rods J, Fig. 3. These rods terminate in eyes, through 
which passes the longitudinal anchor rod K, Fig. 2. The 
removable feed screw nut-assembly is hinged to the anchor 
rod K. The feed screw split nut assembly consists of two 
saddle nuts that engage the feed screw L, Fig. 2. These 
nuts are contained in a cage in such a manner that they 
can be engaged or disengaged from the feed screw at 
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the will of the operator, by means of the operating rod M, 
Fig. 2, and engaging the split nut operating slides. The 


lower part of the split nut housing forms a hook which 
hinges on the anchor rod K which is closed by filler blocks 
in such a manner that the whole assembly is free to swing 
on the anchor rod. 

From the manner in which 


the feed screw split nut 
































Fig. 3—Front view showing the method of mounting the 
cylinder saddle miller 


hinges on the anchor rod K and the feed screw yoke 
hinges on the shaft connecting it with the miller frame, 
it is obvious that the miller head will be drawn toward 
the anchor rod K and that the feed screw L will always 
be in perfect alinement at all positions of the miller-head. 

When milling the side flanges, the feed screw split nut 








Fig. 4—Miller head and radius arm for the cylinder saddle 
radial miller 


is removed from the rod K and placed on the transverse 
anchor rod J. The Miller-head is turned 90 deg. from its 
former position. A guide rod is then passed through the 
slot N, Fig. 4, which is secured at each end to the anchor 
rods J by suitable brackets. It can be slid along the rods 
J and fastened at any desired point but they must be set 
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at a different point each time a longitudinal cut is taken 
in order to move the cutter over in position for a new 
cut. When making these longitudinal cuts, the saddle nut 
is disengaged from the lead screw, allowing the radius 
arm hanger to slide along the fulcrum shaft C as the 
cutter advances. 
J and heels against the cylinder saddle serves to stiffen the 
anchor rod J when making the longitudinal cuts. The 
upper part of the radius arm hanger D has a socket in 
which the counter weight lever O, Fig. 3, is fixed, which 
carries the counter weight P. The vertical supports A 
are diagonally braced by adjustable braces whose lower 
ends connect with the valve chamber or cylinder head 


A spacer bracket attached to the rod 


studs. Referring to Fig. 1, the fulcrum, shaft support 
brackets have two horizontal slots in each end through 
which pass the tie rods or studs. Spacer screws also are 
set in these slots. These slots make it possible to fit the 
brackets to different widths and styles of cylinder saddles, 
allowing the tie rods to lie up close to the neck of the 
cylinder saddle, thus insuring a more rigid anchorage of 
the brackets. The spacer screws serve to stiffen the sup- 
port brackets at the points where the tie rods exert their 
pressure. They also engage with specially designed nuts 
that have projecting lugs which fit in the tie rod slots. 
These nuts have shoulders or flanges that lap over the 


edges of the slots on the inner face of the support brackets. 
The spacer screws are of sufficient length to pass through 
the nuts and to the end surfaces of the neck of the saddle. 
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Near the center of the support brackets are four smaller 


slots through which pass the cap screws which screw in 
the angle brackets located on the inner surface of the 
support brackets in such a manner that the splice flanges 
of the cylinder saddles come vertically between them. 
The part of the angle brackets that meet the splice ranges 
are slotted so that an alinement can be made with one 
of the bolt holes already in the splice flanges. A clamp 
bolt nut is put through the angle brackets and splice- 
flanges when the clamp bolt is tightened. The support 
brackets B are adjusted laterally in such a manner that the 
center of the receiving sockets for the vertical supports A 
line up vertically with the center of the cylinder saddle. 
When this adjustment is made the cap screws are tight- 
ened, thus insuring a rigid central support that holds the 


fulcrum shaft accurately in position. The spacer screws are 


then adjusted until they press firmly against the neck of the 


cylinder saddle after which the tie rods may be drawn 
tight. There are milling cutters on the market having 
inserted teeth that can be used to advantage in this 
machine. The machine can be driven by either an air 
or an electric motor. 


Pointers on forging machine dies’ 


Die design and construction not a one-man job—Co-opera- 
tion between forge shop and tool room desirable 


HE success of forging machine dies in railroad 

shops depends on their correct design, the use of 

proper materials in their construction and accu- 
rate die alinement in the forging machines. Experience 
has shown that where greater heat resisting properties 
than possessed by carbon steel are required, chrome, or 
tungsten alloy steel should be used, the application being 
in the form of inserts wherever possible in order to reduce 
the first cost. 

The principal causes of die deterioration are generally 
recognized as abrasion, heat and pressure. Excessive 
pressure is the least of forging die problems as the grip- 
ping dies and heading tools are generally heavy enough 
to withstand the forging pressure. Abrasion, that ever 
present factor which causes ultimate deterioration of dies 
but not necessarily their early failure, cannot wholly be 
prevented. The skill of the designer plays an important 
part in designing dies in which excessive abrasion takes 
the longest time to develop. The constant jets of water 
which should play on the dies while in operation are de- 
pended upon to minimize abrasion by working the scale 
out of the impressions as well as keeping the dies cool. 

Observation has shown that heat is the greatest enemy 
of satisfactory die life. This fact may be readily ob- 
served where the die impression or header is surrounded 
with hot stock in its operation, such as is the case with 
bushing dies, pin slot punches, or castellated nut dies. 





*Abstract of a regular report of the Committee on Forging Machine Dies 
presented at the thirteenth annual convention of the American Railway Tool 
Foremen’s Association held in Chicago September 2, 3 and 5, as reported 
on page 639 of the October Railway Mechanical Engineer. The report was 
read by Chairman E. A, Hildebrandt, tool foreman of the Cleveland, 
Cincinnati, Chicago & St. Louis at Beech Grove shops, Ind., who is the 
new president-elect of the association. Other members of the forging 
machine die committee included C. B. Heingarten, Chicago & North Western, 
Chicago; C. C. Burke, ‘Chesapeake & Ohio, Peru, Ind.; A. C. Roepke, Union 
Pacific, Los Angeles, Cal., and C. Petran, Chicago, Milwaukee & St. Paul, 
Milwaukee, Wis. 


Dies subject to a great amount of heat, or used for the 
production of a large amount of forgings in rapid succes- 
sion, held to certain close limits, should be made of alloy 
or other steel with high heat resisting qualities. Dies 
constructed of steel for this class of work give more serv- 
ice, better forgings and are less expensive to maintain. 

An example of a case of this kind may be mentioned as 
follows: A set of bushing dies was sunk in cast iron 
blocks with die block steel headers and punches, 500 to 
600 bushings being about the limit of production of these 
dies without re-working. The cast iron dies were re- 
placed with steel dies (45 to 50 point carbon) and the 
production increased to 1,500 bushings before repairs 
were needed. Even then it was simply necessary to 
straighten up the edges where they had turned in from 
heat and pressure. 


It must be understood that cast iron dies should not be 
entirely dispensed with, for in certain forging operations 
such as welding, cast iron gives better results than steel. 
Again, where a number of forgings are needed which will 
never be duplicated, cast iron is the logical material to 
use as it represents a much smaller investment than steel 
and does the work just as well. Die service depends to a 
certain extent upon the skill of the operator in making 
sure that the material worked with is properly heated and 
gaged so that when the dies close it will be upon the 
proper amount of material to make the forging. All this 
means longer life of the dies and less up-keep expense on 
the machines. 

Co-operation between the forge shop and the toolroom 
go a long way toward reducing the cost of maintenance, 
and the construction of new dies. It is no one-man’s job. 
Exchanging ideas brings the best results. 

In preparing a paper on this subject your committee 
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is aware of the fact that there is perhaps little informa- 
tion we could offer that is entirely new, but we are pleased 
to be able to furnish information regarding dies which 
we feel have been a real factor in reducing the cost of 
shopping locomotives and cars. 

Following are several drawings and explanations of 
practices on the Cleveland, Cincinnati, Chicago & St. 
Louis at Beech Grove shops, Ind. 

S-Wrenches—These are made on a 4-in. forging ma- 
chine and a Bradley hammer. The dies are made of die 
block steel (55 to 60 point carbon). The Bradley ham- 
mer dies are hardened and tempered, the forming and 
punching die and headers not being hardened. The first 
operation in forging S-wrenches is cutting to proper 
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S-wrench made on Bradley hammer and 4-in. forging machine 


than two times the dimension D in the wrench drawing. 
Next a ball is formed on each end and the handle of the 
wrench is drawn out; the ball on each end is flattened to 
approximately the finished side of the outside diameter 
of the jaws of the wrench, these operations all being done 
on Bradley hammer balling dies. The next operation is 
done in the forging dies with the first operation header, 
which punches and forms the jaw; the wrench is then 
passed to the next impression and the header, which is 
1/16 in. larger than the punching header, forms the out- 
side dimensions, leaving enough stock in the jaw for 
machining the wrench to standard size. The fourth op- 
eration consists of bending the wrench to the proper 
shape on a small bending machine which is near the forg- 


RAILWAY MECHANICAL ENGINEER 









Vox. 99, No. 12 





ing machine. The second, third and fourth operations 
are all made with one heat. 

All wrenches are forged smaller in the jaws than the 
nut size and are milled to size with a pair of straddle 


cutters. The wrenches are held in an air clamp while 
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Forging die for 14%4-in. wedge bolt 


milling, the burrs being ground off and the wrenches 
then case hardened. 

The production of 134-in. wrenches on the Bradley 
hammer is three an hour; the production on the forging 
machine is ten an hour, this production increasing on the 
smaller size wrenches. 

Wedge bolts—The dies for wedge bolts, made of die block 
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Second Operation Header 


Header dies for 114-in. wedge bolt—Dimensions of bolt 


steel backed with cast iron, are used on a 2)4-in. forging 
machine. The diameter of the wedge bolt head for the 
114-in. bolt is 256 in., the thickness being 1% in. and 
it takes approximately 5 in. of stock to make this bolt. 
The work is done in one operation by allowing the header 
to enter the die before it strikes the material. The head- 
er upon entering the die begins to form a pocket in which 
the stock is carried forward until it forms the head of 
the bolt. The surplus stock or flash flows into the. 4 in. 
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clearance space between the header and the dies when the 
header is at the end of its stroke. 


This flash is trimmd 
ff in the next pass of the dies and the slugs drop out at 
he back of the die through the 134-in. by 214-in. slot 
shown on the forging die drawing. 

The bolts are taken to the punch press and in two op- 


erations the head is sheared to a limit of .002 in. in dia- 


meter by being punched through a shearing die. The 
bolts are then threaded, sent to the storehouse and or- 
dered out as needed. A tolerance of .007 in. between the 
size of the bolt head and the hole in the wedge is main- 
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Header die for radius bar lifter 


tained. There is no unnecessary filing or grinding to do; 
the wedges and the bolts are ready for application when 
yrdered from stock. 

[he idea of making the die in two parts was mainly 

simplify machining operations. Thirty wedge bolts 

the average production for an hour on the forging 
machine; bolts are trimmed to size at the rate of 50 an 
hour. 

When a header of this kind breaks, the broken end is 
ut off and a slot is cut in the body of the header which 
then answers the purpose of an adapter for a new header 
lade. The blades are held in place by bolts of suitable 
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Forging die for radius bar lifter 


size, which the snugly fitted in both the blade and 
idapter. 

This method of repairing saves considerale time and 
material as the blades for various kinds of headers are 
kept in stock and when one breaks all that is necessary 
is to change blades. Otherwise, it would mean a com- 
plete new header. Die block steel costs money as well 
as time to machine it. Here is a chance to save several 
dollars on each header if you are not already repairing 
them this ‘way. 

Radius bar lifter boxes—These boxes are forged ‘in one 
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operation. The dies are sunk in 11-in. by 16-in. by 30-in. 
cast iron blocks with a die block steel header and are used 


on a 7-in. forging machine. 

As it would be difficult to make steel flow in one opera- 
tion to make a forging of this kind, iron is used which 
is cut into 25£-in. by 5-in. by 8-in. blocks which are 
heated up to a white heat and a porter bar welded on. 
They are then passed into the dies from the top of the 
machine. It is more of a squeezing than an upsetting op- 
eration and it is very essential that the metal be thorough- 
ly heated so that the bearing ends of the box will fill out 
with the least resistance and minimum strain on the dies 
and machine. An everage of four boxes an hour can be 
produced with these dies. The trimming is all done by 
the machine operator. 

Small spring bands.—The first operation in forging 
small spring bands is to cut material of the proper thick- 
ness and width and bend it on an air machine to form a 
rectangle approximately the size of the band, allowing 
enough stock in length to make a scarf weld. The second 
operation is performed in the dies, the partly finished band 
being heated to a welding heat at the scarf and placed in 
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Small spring band dies and header 


the pocket of the dies; the header passes through the 
band and forms and welds it, the surplus stock, if any, 
flashing out either at the front or back end of the die. 
This flash is trimmed off by the machine operator and the 
band is ready for application to the spring leaves. 

Large spring bands—The first operation in forging 
large bands is to shape and bend the stock on the bull- 
dozer as shown in the insert sketch. Enough stock is 
allowed when cutting to length to assure proper thick- 
ness of the spring band on the heavy end. In this set of 
dies it will be noticed that the header does not pass 
through the spring band, but that the inside dimensions 
of the band are formed by the bosses on each half of the 
dies. The header strikes the long end of the partly 
shaped band, and welds and forges it to thickness in one 
operation. The 7%-in. groove cut in the dies is an outlet 
for surplus stock. 

It is not necessary to heat the band all over, but to a 
good welding heat on the ends that are to be upset and 
welded. A back stop must be used to hold the band in 
the dies. These dies, used in a 4-in. machine, are sunk 
in cast iron which we find is much better than steel for 
this kind of work. Steel checks much quicker than cast 
iron and forgings are more apt to stick in the dies. The 
headers are made of die block steel. An average produc- 
tion of 10 bands an hour is secured with these dies. 

‘Brake beam safety straps—These straps are made of 
2-in. by 2-in. by 3%-in. angle iron in one operation on the 
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bulldozer. The header is mounted on a wrought iron 
plate bolted to the head of the machine. This header has 
a die block steel insert which contains the three 13/16-in. 
punches and is removable. Should it be necessary to 
change punches, the insert is removed by taking out two 
fillister head set screws; standard boiler punches (made 
of 90 point carbon steel) which are kept in stock are 
applied. The change can be made with very little delay 
to production, as it is not necessary to remove the header 
from the machine. 

The die portion of the former is made of machine steel 
and is mounted on a cast-iron sub-plate bolted to the bed 
of the machine. The punching die is made of tool steel 
and is held in position by two dowel pins and two screws. 

The old way of making the straps required the bend- 
ing, laying out and drilling operations as well as extra 
trucking. The laying out, drilling and a part of the 
trucking expense has been eliminated as the work is all 
done (with the exception of shearing to length) in one 
machine. The straps are heated in an oil-burning furnace 
and a production of 40 finished straps an hour is realized. 

Brake staffs—A set of sliding block dies is used in a 
7-in. machine for upsetting the square part of a brake 
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Large spring band dies and header—Insert shows band after 
first operation of bending on bulldozer 


the sliding block and header are of die block steel. The 
cast iron section of the die holds the work and is milled 
with a 1/32-in grip. 

The sliding block is bored to the size of the stock and 
contains the impression of the square. As the square 
part on the brake staff is 2 ft. 10% in. from the end it is 
necessary to drill a hole % in. larger than the size of 
the stock through the header through which the stock is 
passed. It is essential that the bars for the brake staff 
all be the same length to avoid buckling in the header 
and crosshead on account of too much stock. 

A 1¥%-in. steel bar is placed in the hole in the cross- 
head, cut to the proper length so that when the crosshead 
comes forward the bar strikes the end of the brake staff 
at the same time the header strikes the sliding block which 
carries the stock forward and forms the square. The 
brake staffs are all gaged from the back stop on the 
machine. 

The scale from the work drops out through the 114-in. 
channel shown on the drawing. On the return stroke of 
the machine the springs push the sliding block back to its 
starting position. 

Fourteen brake staffs an hour can be squared with these 
dies. It is very important that the heats be gaged the 
proper distance from the end of the bars, to avoid the 
possibility of damage to the dies if allowed to close on 
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improperly heated stock. The length of the heats must 
be gaged in proportion to the amount of material to be 
upset. Too long a heat will cause the stock to buckle. 
A die house is provided at Beech Grove where all dies 
and templates used in the forge shop are kept. There 
are over 850 sets of dies and special punch press tools 
which are looked after by one man, who keeps the dies 
and headers in relative order, cleans them and wipes them 
with oily waste to prevent rusting, checks them in and 
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Sliding block forging dies for 114-in. brake staff 


out and sends them to the toolroom whenever repairs are 
needed. 

The dies are all numbered, blocks with two sets of dies 
in them having two numbers. The machine operator is 
furnished with a set of checks which are used only for 
checking out sets of dies as needed. The check is hung 
on a board together with the number of the die. When 
the job is completed the dies are returned, inspected, and 
if in need of repairs are sent to the toolroom. This sys- 
tem eliminates the practice, sometimes followed where 
there are duplicate sets of dies, of obtaining another set 
of dies without reporting that the set which was in use 
failed or needed repairs. It also assures one good set 
of dies while another is being repaired. 

Before the die house was built, dies were left around 











Header die for 1%-in. and 13%%-in. brake staff 


the machines in the shops, taking up valuable space, and 
it often happened that they were covered up with heavy 
material. Sometimes they were set outside and exposed 
to the elements and in winter they had to be dug out of 
the snow. All this caused unnecessary die deterioration. 
Cast iron or steel such as is used for dies will oxidize 
to a depth of .010 in. to .015 in. over a period of 90 days 
when kept exposed to the elements. This means that a 
die which had .020 in. grip has rusted to the extent that 
it has no grip at all. The remedy is to take it to the 
toolroom, grind or plane some off so the dies will hold— 
all an unnecessary waste of time and material. Dies are 
invested capital and must be taken care of in order to 
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give the best results and yield the greatest returns from 
the investment with the deast possible amount of mainte- 
nance cost. 


Maintaining the precision reverse 


gear 
By A. T. E. 


N order properly to maintain the Franklin Precision 

reverse gear, it is necessary to grind the seats of the 
slide valve occasionally and to renew the cylinder pack- 
ng leathers. It is impossible to remove the valve operat- 
ing arm without taking out the back cylinder head. The 
two cast iron face plates shown in the sketch were made 
for the purpose of regrinding the joint between the slide 
valve and its seat. The work of grinding in a slide valve 
has often been a bigger job than the enginehouse fore- 
man likes to admit, especially when locomotives are being 
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The face plate shown in Fig. 1 is used to grind the slide 
valve—Fig. 2 is for the valve seats 


turned on short time. However, by the use of these 
face plates, a mechanic has only to remove the slide valve 
chest cover and the slide valve in order to grind the seat 
with the face plate shown in Fig. 2 of the sketch. The 
valve is ground with the face plate shown in Fig. 1 and 
the reverse gear is then assembled for service. 

In order to keep the face plates true, they should be 
machined occasionally and frequently lapped and ground 
together. By using these plates reverse gears can be 
kept in good condition with little loss of time and there 
will be few occasions where a locomotive will be held 
for repairs to the reverse gear only. 

In order to renew the reverse cylinder cup leathers, it 
is necessary to remove both the front and back cylinder 
heads. There being no counterbores in either end of 
the cylinder it is a difficult job to slip a piston through 
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with new cup leathers. However, by assembling the pis- 
ton at the bench, the back cup leathers can be guided into 
place by the use of thin tin strips. One objection to this 
method is that it is usually quite difficult to get the back 
leather into the cylinder and the triple screw into the 
piston trunk at the same time. 

A better way of doing this job is to slip the back cup 
leather and the piston follower from the front into the 
back end of the cylinder at the beginning, and then place 
the indicator block in the cab in the extreme forward po- 
sition. As the mechanic starts the screw into the piston 
trunk, he pulls the balance of the piston parts as far 
into the cylinder as possible by rotating the hand wheel 
in the cab as if reversing the engine. Usually the fol- 
lower stud holes in the piston head will not line up with 
the follower studs when reassembling the piston. When 
this occurs, run the piston ahead a few revolutions of 
the hand wheel and clamp a wrench on the flat end 
of the piston trunk, turning it a little to the left, and at 
the same time hold the screw from turning. Then run 
the piston to the back of the cylinder until the studs are 
inserted in the follower stud holes in the piston head. 
Screw a couple of nuts on the studs by hand and move 
the piston to the front cylinder where all the nuts on 
the studs can be tightened more conveniently. 


Locomotive blower pipe 


HE Minneapolis & St. Louis has experimented re- 

cently with a blower of the design indicated in the 
drawing which apparently has important advantages over 
some of the other types commonly used. 

This blower is circular in shape and made from com- 
mon wrought iron pipe in the shop. The blower lies flat 
on the table plate, fitting snugly around the outside of the 
nozzle tip. The end of the blower is closed with a pipe 
cap and is attached to the blower line in the usual manner. 
Holes 3/16 in. in diameter, equally spaced and usually 
about 1% in. apart are bored in the top of the blower 
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Locomotive blower which has given good results on the Minne- 
apolis & St. Paul 


Y% in. off center and pitched so that the several jets of 
steam converge at the choke of the stack. 

The diameter and size of the blower and number of 
holes is determined by the size of the nozzle opening. On 
engines having a 4-in. tip, 34-in. pipe is used and on 
engines having a 6-in. nozzle tip, 1-in. pipe is used. 

Actual tests have shown that this type of blower uses 
only one-fourth the usual amount of steam required for 
blowing up a boiler. It is far more efficient and in addi- 
tion is practically noiseless, a desirable feature particularly 
around passenger stations and in enginehouses. Some of 
these blowers have been in service for more than a year, 
and require practically no maintenance. 

















Bryant Chucking Grinder Company, Springfield, 

Vt., which can be applied to any standard Bryant 
hole grinder. All of these improvements are found on 
the No. 6 semi-automatic hole grinder which is particularly 
adaptable to railway shops. 

The first of these improvements is an automatic size 
indicating attachment, the use of which enables the 
operator to know when the desired diameter of a hole 
has been reached without the necessity of constant measur- 
ing with a plug gage. When in position, it does not in- 
terfere with the movements of the operator. It consists 


NOUR major improvements have been made by the 
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Automatic size indicating attachment applied to a No. 6 Bryant 
internal grinder 


primarily of a diamond gaging point in contact with the 
bore of the hole being ground, a dial indicator and means 
for communicating the movement of the gaging point to 
the dial of the indicator. All working parts, including 


the indicator, are enclosed to protect them from water and 





Improvements in Bryant internal grinders 
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grit. A glass cover is fitted over the dial. The gaging 
point is a diamond carried by a small arm that projects 
into the hole. The diamond is smoothly finished on the 
contact surface to the radius of the smallest hole to be 
ground. The whole device is movable endwise by means 














Adjustable wheel truing device in position 


of a lever so that the gaging point may be instantly with- 
drawn from the hole and swung out of the way when 
changing the work. 

It is a simple matter to set up the indicator. The first 
piece ground is finished to the desired size, being checked 
with a master gage. The gaging point is then brought 
in contact with this finished surface of the hole and 
the dial indicator is set at zero. All subsequent holes 
ground will be to the correct size when the dial indicator 
registers zero. After the grinding wheel has been started 
in a piece of work, the gaging point is brought into the 
hole, the diamond resting against the wall of the hole 
opposite the grinding wheel. The dial, previously set 
to the size of the hole required, immediately registers the 
amount that the hole is smaller: than the normal size. 
This dial is graduated to indicate tenths of thousandths 
of an inch. 

In order to prevent the wear of the diamond gaging 
point, especially when grinding holes with a rough sur- 
‘face, means are provided for relieving the diamond a few 
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thousandths from contact with the surface. When the 
rough surface or scale in the hole has been ground out, the 
diamond is brought back into contact with the surface 
of the hole. If desired, the diamond may remain in con- 
tact with the wall of the hold throughout the grinding. 
As the diameter of the hole approaches the normal size, 
the point of the indicator moves toward zero. When the 
pointer is at the zero mark, the operator knows that the 
hole is finished to the required size. He then withdraws 

















Control bar adjustment for grinding tapers 


the grinding wheel and takes out the work. 
gaging is necessary. 

The success which has been obtained with this attach- 
ment is attributed chiefly to the control, which is on the 
same general principle as used for the Bryant wheel slide. 
The indicator head is attached to a heavy bar with bear- 
ings far enough apart to give control. The bearings are 
wholly enclosed and protected against grit. The bar 
moves longitudinally and swings in the same bearings, 
thus eliminating the need of sibbed cross slides. For 
holding the contact point in position, an arm is provided 
which is located by the control plate. This arm also 
serves as a handle for operating. At the same time, main- 


No plug 
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tenance of accuracy has been made possible without sacri- 
ficing ease of operation. 

An adjustable wheel truing device, shown in one of 
the illustrations, has been developed for use in connection 
with the Bryant sizing indicator. A micrometer adjust- 
ment is provided for moving the diamond in or out. With 
this arrangement it is an easy matter to set the diamond 
exactly in line with the diameter of the finished hole. If 
desired, the diamond can be set so that the wheel is dressed 
every time it is withdrawn from the finished hole, the 
diamond being set so that only a fraction of a thousandth 
of an inch of the wheel is removed, just enough to clean 
the surface and straighten the wheel. One pass of the 
wheel in front of the diamond as it is withdrawn from the 
hole is all that is necessary and this is automatically taken 
care of without any extra motion. 

The chief advantage of this method is that the wheel 
is always straight and in perfect cutting condition, thus 
insuring better work both with regard to size and finish. 
It has also been found in many tests that the loss of wheel 
from dressing is less with this method than when the wheel 
is trued only when the operator happens to think of it. 
This diamond holder is operated by a lever conveniently 
placed so that it can be swung up out of the way when 
chucking or removing the work. 

To facilitate the setting up of the machine for grinding 
taper holes, a micrometer adjustment, shown in one of the 
illustrations, has been provided for the control bar on 
the wheel slide. The swinging plate is accurately gradu- 
ated up to a 45-deg. included angle. By the use of a 
special plate, an included angle of 60 deg. can be ground. 

The flat control plate has been replaced with a round 
bar held in a swivel plate. This control bar is located in 
alinement with the slide bar when grinding straight holes. 
It engages a roll in the cross feed screw which minimizes 
wear. If wear does occur after considerable use the con- 
trol bar can be turned in its seat slightly without losing 
its alinement. The control bar is clamped by two screws. 
The swivel plate, which carries the bar, is also clamped in 
place by two screws. 

A hand lever has replaced the hand wheel as standard 
equipment for operating the chuck on Bryant grinders. 
The chuck operating lever is conveniently placed and helps 
increase the production with less exertion. 


Solutions to prevent Corrosion 


CIDS, alkalies, and moisture are the three main 
A factors which cause the corrosion of steel railway 

rolling stock. Tests have proved that it is 1m- 
portant that a protective coating should penetrate the ex- 
posed pores of the metal or surface to be protected. It 
should adhere firmly and fill every hole and crevice to 
seal the surface against the destructive action of water, 
acids or alkali. 

The Quigley Furnace Specialties Company, Inc., 26 
Cortland street, New York, have placed on the market 
a corrosive preventative solution, known as Triple A. 
These solutions are compounded from coal tar deriva- 

ives, carefully heat treated and are claimed not to crack, 
chip or peel. They contain no vegetable or animal oils, 
orease or turpentine and are said to form a lasting union 
with the surface covered which does not allow moisture 
or gases to creep through to the metal. This prevents 
oxidation and the pitting action of electrolysis. 

These solutions have been put to severe tests. 


Small 


crucibles about 3. in. high and % in. in diameter at the 
top, made 


from a porous clay were lined with the Triple 





A solution. In these crucibles, the following chemicals 
were placed: saturated solution of caustic ammonium 
fluoride; concentrated prussic acid; arsenious acid, and 
mercuric chloride. The crucibles were allowed to stand 
for two weeks after which the chemicals were removed. 
The acids and alkalies had not affected the Triple A so- 
lutions. There was no leakage through the porous clay 
which would have indicated at once that the solution had 
been eaten through by the chemicals. 

A piece of 1/32-in. sheet steel was painted on both sides 
with the solution and after it had dried, was bent back 
and forth without showing signs of cracking or peeling. 

These solutions are applied with a brush on a clean 
metal surface, free from grease, dust or oil. They spread 
easily, leaving a firm, smooth and elastic surface. Triple 
A solutions are furnished in several colors, the usual 
standard base coat being black. Over this black may be 
applied additional Triple A colors, such as maroon, olive- 
green, deep-green, yellow, etc. The black solution will 
cover 300 to 400 sq. ft. of surface per gallon on iron or 
steei. 
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Spiral inserted blade reamer 


HEN the cutting edges of solid reamers are worn 
down to the point where they can not be re- 
ground, it is necessary to scrap the tool. This 

is a loss that can be reduced to a minimum by inserted 


abuse without any possibility of breaking or twisting. 

The blades are made of high-speed steel and are heat 
treated so as to stand great strain without breakage. New 
blades can be furnished but as they are inserted by a spe- 

















Brubaker spiral inserted tooth reamer 


tooth reamers. Such a reamer has been designed and 
placed on the market by the W. L. Brubaker & Brothers 
Company, 50 Church street, New York. The body of 
this reamer is made of a steel which can be subjected to 


cial process, the reamer body should be sent to the factory 
for this work in order to obtain the best results. 

The reamer can be obtainea in any taper and size above 
3 in. in diameter. 


Atkins Silver Steel hacksaw blade 


T has been generally recognized among the users of 
power hacksaw machines that it has been impossible 
to obtain the maximum production from these ma- 

chines as the average hacksaw blade will not stand up 








Silver steel blade (new) First Tungsten alloy blade (new) 
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under high speed cutting. The E. C. Atkins & Com- 
pany, Indianapolis, Ind., now manufactures a hacksaw 
blade which it is claimed will withstand the hardest serv- 
ice to which it can be put. 

The success of the Silver Steel blades is attributed to 
the quality of the steel from which they are made. 
Another important quality of these blades is the heat 


treatment which they receive. As a result, each blade 
will give the same amount of service with a very small 
variation and with very little variation in the speed of the 
cut from the first to the last. The teeth are carefully 














Atkins steel blade cutting 454-in. steel gear blanks 


milled with round gullets and properly pitched and are 
set even on each side of the blade. The performance 
of these blades is shown in the table. 

One Silver Steel blade made 400 cuts in the same time 
that the six blades of tungsten alloy steel made 298 cuts. 
The six tungsten blades averaged 49 cuts apiece. 
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Adjustable square with many uses 


N adjustable square which can be used as a gradu- 
ated square, as a depth and height gage, for laying 
out work, for grinding tools, particularly drills, for 

checking a mitre, for squaring up small slots, for testing a 
60 deg. angle and for measuring the depth of counter- 
bores or holes has recently been made by the Brown & 
Sharpe Manufacturing Company, Providence, R. I. 

It is furnished with three blades. Referring to the il- 
lustration, with the wide blade, the tool becomes a gradu- 
ated square or depth gage. This blade and the bevel 
blade are 24/64 in. wide. The bevel blade is suitable for 
erinding thread tools and laying out angles and mitres. 
It has both 60 and 45 deg. angles and is reversible. The 
narrow graduated blade which is 1g in. wide enables the 

mechanic to reach inaccessible spots. The clamping de- 
vice holds the blade in the body firmly and accurately. 
The square is easy to use; simply insert the blade to the 
position desired and tighten the knurled nut. 

The blades are tempered and carefully ground and the 
eraduations are clean cut and easily read. The body is 
hardened and ground. 

















Brown & Sharpe adjustable square with reversible blades 


Roller bearing type motor 


FTER two years of experimental and development 
work, the Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., has placed on the market 

a complete line of 25 and 60 cycle squirrel cage and slip 
ring induction motors equipped with Timkin tapered 
roller bearings. The Timkin bearing was selected only 

















Sectional view of Type AR roller bearing motor 


after very careful consideration of the many questions of 
design and operation. After designs of bearings and 
mountings had been made, a wher of motors of various 
sizes were built and tested under actual operating condi- 
tions of belt, gear, chain and coupled drives, a sufficient 
length of time to insure satisfactory service. The Tim- 
kin bearing has been used because of its ability to with- 

tand continued heavy radial and thrust loads without 
ak heating or appreciable wear. It is particularly 


suited to heavy service and will operate satisfactorily at 
the high speeds found in the general purpose induction 
motor. Because of the rolling action of the bearing, there 
is practically no wear so that the factory adjusted air gap 
is maintained indefinitely, eliminating any possibility of 
the rotor striking the stator. 

The important question of lubrication is greatly simpli- 
fied, as grease is used requiring very infrequent attention 
on the part of the operator. The bearings have grease 
tight enclosures effectively excluding dirt or abrasive 
matter that might cause undue wear of the bearings. The 
mounting of the bearings is very simple, being only a 
light press fit for both the cone and cup, and not requiring 
the use of a lock nut or other means of holding the races 
in place. This also facilitates the removal of the bearings 
whenever necessary. 

In addition to the bearings, special attention has been 
given to many other features of design of this line of 
motors. The frame is made of steel with feet cast in- 
tegral, to withstand shocks. The coils are thoroughly in- 
sulated and baked in a water-proof varnish. The openings 
in the housings and frames for ventilation are so placed 
in vertical planes, that falling objects cannot enter the 
motor. 

This motor can now be obtained in all ratings, 25 and 
60 cycle, 200 hp. and smaller. 

TESTING A FLANGED TEE.—Bulletin No. 2, recently issued by the 
Walworth Manufacturing Company, Boston, Mass., contains a 
complete description of a distortion test to a 4-in., 400-lb. working 
steam pressure, Walworth Sigma steel flanged tee made accord- 
ing to the American Engineering Standards Committee tentative 
standard dimensions. The tee was first submitted to an hydro- 
static pressure test of 2,500 Ib., after which the tee was fitted up 
with a 10-ft. Iength of 4-in. double extra-heavy pipe with a 
screwed steel flange on end, all of which was supported on 18-ft. 
centers. A total weight of 7,428 lb. was placed on the branch 
flange of the tee, which caused it to bend to the floor, or a total 
deflection of 27 1/16 in. The weight was removed permitting the 
pipe to spring back 4 3/16 in., leaving a permanent deflection of 
22% in. Finally the tee was again subjected to an hydrostatic 
pressure of 2,500 lb., which it withstood without any trouble. 
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Hydro-pneumatic press for railway shops 


SERIES of hydro-pneumatic presses designated as 

Model B, designed for railway shop use, have been 

placed on the market by the Chambersburg Engi- 
neering Company, Chambersburg, Pa. Exceptionally fast 
operation, complete accessibility of parts and ease of con- 
trol enable these machines to meet the demands of the 
railway shop. The lighter presses are used for inserting 
and removing locomotive driving rod boxes and brasses, 
bushings, link hangers, bending and straightening levers 
and connecting rods, etc. The heavier capacity presses, 
one of which is illustrated herewith, are used for form- 
ing and pressing work in the steel car repair shop. 

Fast operation is obtained by means of the hydro- 
pneumatic feature. The ram is brought down to the work 
by air pressure and the actual work is accomplished 
hydraulically under any pressure within the capacitv of 
the machine. A large weighted pullback assures the fast 
return of the ram. The simplicity of the presses is 
achieved by mounting the motor, pump and crane on the 
top plates, thus giving free access to the press from all 
sides. The top plate also forms the water reservoir. The 
controlling valves are mounted on the side of the machines 
and so placed as to give the operator an unrestricted view 
of the work and the gages without changing his position. 

The machine shown in the illustration is a 300-ton, four- 
column press, provided with pneumatic pullbacks. Both 
the pressure ram and stripping ram advance rapidly to the 
work by pneumatic pressure, the actual work being com- 
pleted by hydraulic pressure. 

















Chambersburg 300-ton hydro-pneumatic press 


A push button starting switch 


PUSH button operated oil switch for starting 
squirrel cage induction motors directly across 
the line has recently been placed on the market 

by the Electric Controller & Manufacturing Company, 

















Push button operated oil switch for starting squirrel cage 
induction motors directly across the line 





Cleveland, Ohio. ‘The device is known as the Type 
ZO starting switch and is controlled from one or more 
push button stations which may be located at convenient 
points. It ‘is provided with four pairs of heavy contact 
fingers, three of which handle the main line in the case 
of three-phase or two-phase, three-wire motors, and the 
fourth pair handles the control circuit to the push 
button when the switch is arranged for no voltage pro- 
tection. In the case of twe-phase, four-wire switches 
all four lines are disconnected in the off position when 
the switch is wired for no-voltage release. When wired 
for no-voltage protection one line runs direct to the 
motor. 

This switch uses an accurate inverse time element 
temperature overload device which consists of two alloy 
wires, each attached at one end to an adjusting screw 
and at the other end to a multiple lever which operates 
a quick make-and-break contact. The wire is connected 
across the secondary of a small current transformer. 
The gage of the expansion wire and the winding of the 
secondary of the transformer remain the same regard- 
less of the horsepower ratings or voltage of the switch. 
The size of the wire and the number of turns of the 
primary is proportioned to suit the rating of the motor. 
An increase in current or an overload on the motor pro- 
duces an increase in the current flowing in the secondary 
circuit, which causes the expansion wires to lengthen 
and, if the overload is severe enough or is of sufficient 
duration, the wires lengthen sufficiently to trip the over- 
load relay contacts causing the starting switch to open 
and disconnect the motor from the line. The wires 
then cool and the overload relay contact automatically 
resets if a switch is wired for no-voltage protection. A 
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hand reset of the overload device by means of a small 
button projecting through the case is provided on 
switches arranged for no-voltage release. 

The overload device protects the motor against injury 
due to phase failure. If an attempt is made to start the 
motor with one phase open, the: switch will open in less 
than five seconds, thus protecting the motor. 

The oil tank will not leak as it is drawn from a single 
piece of sheet steel. The tank latches are arranged so 
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that the tank can be lowered and left suspended to catch 
oil dripping from the contacts while the switch is being 
inspected. On account of the seepage of oil due to 
capillary attraction and from a slight splashing when the 
magnet surfaces engage, all moving parts of the switch 
are kept lubricated which protects the switch from 
corrosion when installed in corrosive atmospheres. 

The switch is arranged for conduit connection and is 
of compact dimensions—13 in. high by 9 in. wide. 


Portable power driven pipe threader 


machine recently placed on the market by the 
Borden Company, Warren, Ohio, for cutting and 
threading 4-in. to 2-in. pipe, using any type or kind of 


N O. 44 is the designation of a new portable electric 














Borden portable power driven pipe threader with a capacity 
up to 6 in. inclusive 


Drop-bottom car door 


HE doors of hopper and drop-bottom cars are 
usually difficult to operate owing to the fact that 
they are subjected to considerable abuse in service. 
Consequently, much effort and time is required when 
dumping or winding up these doors. The Barrett Ma- 
chine Company, Pittsburgh, Pa., has developed a wrench 
especially designed for this work, which it is claimed will 
function under all conditions with a minimum amount of 
effort and time. 

The action of the wrench is secured through an ar- 
rangement of a toggle which gives a powerful tightening 
force in one direction only. The socket, which fits over 
the end of the car door shaft, is held between two straps 
which form the head of the wrench. These straps grip 
the socket when pressure is applied to the wrench handle. 
The toggle action insures instantaneous release so that 
the possible chance of the wrench injuring the operator by 
catching is reduced to a minimum. By the use of the 
toggle, there are no complicated parts to get out of order 


‘“‘Tanco” thread 


HE Landis Machine Company, Waynesboro, Pa., 

has placed on the market under the trade name of 
“Tanco” a new series of thread cutting die heads. 

The chasers are supported on the front face of the head, 


hand operated die stocks or pipe cutters. A universal 
sliding extension shaft is furnished, however, to cut and 
thread up to 6-in. pipe, inclusive, using geared die stocks 
or cutters. 

The operation of the machine is simple. The pipe is 
inserted and is rigidly held by a universal chuck. The die 
stock or pipe cutter is placed on the pipe as when cutting 
or threading by hand. The handle of the tool rests on a 
sliding bar at the side of the machine. When the current 
on, the pipe revolves while the tools stand still. 

By using any type or kind of die stock or pipe cutter, 
this power drive virtually makes power machines of hand 
operated tools. It is also used to make up fittings in the 
machine, instead of by hand, thus performing a complete 
job of cutting, threading and fitting without removing the 
pipe from the machine. 

The machine is portable and weighs 230 lb. It is 
regularly equipped with a '%4-hp. heavy duty, 110-220- 
volt, a.c., 60-cycle, single-phase motor and is operated 
from an ordinary light socket. Special motor equipment 
is available for localities where standard equipment is 
not suited. 


safety friction wrench 


and no ball bearings, ratchet heads, pawls or triggers to 
catch. 
No bolts are used in the wrench. 

















No bolts are used in the Barrett safety friction car door 
wrench 


cutting die head 


which permits easy access when it is necessary to remove 
them for grinding and when changing from one pitch to 
another. 

The head is made of high carbon steel and is heat 
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treated throughout, and ground. This construction, to- 
gether with the compact design of the head, reduces the 
wear to a minimum and prolongs the life. The head is 
adjusted to size by means of an adjusting worm. The 
adjusting worm is under the proper turning tension at 
all times, thereby eliminating the necessity of locking it 
for each adjustment of the die head for size. The grad- 
uated dial at the end of the adjusting worm gives a 
variation in adjustment of approximately .005 in. for each 
graduation. The head, when threading, is locked within 
itself by the engagement of two closing pins in hardened 
bushings. It is opened and closed automatically, which is 
always a desirable feature. 

The head is graduated for all sizes of bolts, both right 
and left hand, and right hand pipe within its range. Ail 
passages and openings into the interior of the head are 
entirely covered under service conditions, making: it im- 
possible for dirt and chips to enter, thus prolonging the 
life of the head. 

The head is made in the %-in., 9/16-in., 34-in., 1-in. 
and 1¥%4-in. sizes. It is applicable to all makes of auto- 
matic, semi-automatic and hand operated threading 
machines. 
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The chasers can be readily removed from the Landis thread 
cutting die head 


Motor driven horizontal pipe bender 


ERETOFORE, the pipe benders manufactured 
by Pedrick Tool & Machine Company, Philadel- 
phia, Pa., have been hand operated but since 
modern practice looks with more favor on power instead 
of hand work, this company is now building a pipe 

















Power driven pipe bending machine with a capacity up to 
2 in. inclusive 


bender up to 2 in. in capacity which is especially designed 
for electric motor drive. A machine of this type is par- 
ticularly adapted to railway work. 

The face plate is geared to revolve within the cavity of 
the horizontal table so that the gear teeth are entirely 
covered and guarded. The bending roll, on the central 


stud, is bolted stationary and the bending arm, which 
moves with the face plate, bends the pipe around the roll. 
The other end of the pipe rests against a small saddle 
located on the resistance arm. This latter piece has a 
free radial movement which is held, wherever desired by 
a dowel pin in holes located in a circle around the face of 
the table. 

This provides an important application because the 
bending arm and the resistance arm may be brought close 
together for the purpose of bending short pieces of pipe 
that have been cut off and, perhaps, threaded. A stop, 
which is bolted to the face plate, is provided so that any 
quantity of the same shape may be bent with the assur- 
ance that each piece is subjected to a uniform bending 
movement and consequently will register with the pre- 
ceding bend when the stop makes contact with a pin 
suitably located in the holes spaced around the edge of 
the table. 

From this it will be seen that from one size roll almost 
any shape may be obtained. The roll is grooved for the 
diameter of the pipe to be bent and governs the radius 
of the bend. The are through which the face plate is 
turned, controls the degree or angle of bend. Hence, a 
right angle bend is made by revolving the face plate 
90 deg., a larger or smaller angle is as easily made 
accordingly. 

In the power driven machine the motor is allowed to 
run while the machine is in operation and the hand lever 
affords start, neutral and reverse positions instantly at 
the wish of the operator. The power drive serves a very 
useful purpose when quantities of the same shape are to 
be bent. It works at a uniform speed and without de- 
creased production or the efficiency of the operator at the 
end of the day. 

The horizontal table is convenient on which to handle, 
lay out and measure the work and also permits the bend- 
ing of long pieces at the middle of the length which is 
often necessary in hand-rail work, running pipe lines, etc. 

Besides the 2-in. power driven machine the manu- 
facturer makes also a hand machine of the same capacity 
and smaller. 

















DECEMBER, 1925 


RAILWAY MECHANICAL ENGINEER 


Heavy duty constant speed grinder 


HEAVY duty adjustable speed grinder, suitable 

for either alternating or direct current, has re- 

cently been placed on the market by the United 
States Electrical Tool Company, Cincinnati, Ohio. These 
grinders are so designed that the adjustment of the 
guards of the wheel will automatically regulate the speed 
of the motor so that the peripheral speed of the wheels is 
constant regardless of the wheel diameter. When used on 
direct current, constant peripheral speed can be obtained 
regardless of the wheel size. 

On alternating current, starting with a 24-in. wheel 
at 900 r.p.m., a periphery of approximately 5,500 ft. is 
obtained. ‘The wheel can be used until it is worn to 18 
in. at which time the next speed of 1,200 r.p.m. will auto- 
matically cut in by moving a hand lever which will then 
bring the periphery up to approximately 5,500 ft. An- 
other change in speed occurs when the wheel is worn to 
12 in. which increases the speed of the motor to 1,800 
r.p.m. which will then again bring the speed up to ap- 
proximately 5,500 ft. The alternating current motor on 
these machines is a three speed motor namely : 900, 1,200 


ind 1,800 r.p.m, 
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Constant speed grinder for use with alternating or direct 
current motors 


Light portable oil rivet furnace 


N oil burning, hand portable rivet forge for shops 
and yards where a forge can be carried most con- 
veniently, has been placed on the market by the 











The Johnston oil rivet furnace can be carried by two men 


All-steel pipe and 


N all-steel pipe and monkey wrench which has been 
introduced recently for use in railroad shops and 
enginehouses is illustrated. Features of this 

wrench are its construction of accurately machined drop 
forgings and the application of a removable lower wrench 
jaw held in place by a thumb screw. The construction is 


Johnston Manufacturing Company, Minneapolis, Minn. 
It is equipped with the Johnston non-clogging vacuum 
oil burner, a description of which appeared on page 501 
in the August, 1924, issue of the Railway Mechanical En- 
gineer. 

The hearth of this forge is 40 in. above the floor so 
that the operator can see the rivets without stooping. The 
gases from the heating chamber are vented high enough 
so that they can not be blown by the wind against the 
workmen. The closed top chamber provides good com- 
bustion as the vent gases leave the bottom or coolest 
part of the heating chamber. The heating chamber is 
designed to give a rapid motion to the gases which come 
in contact with the rivets. This chamber is lined with 
standard sizes of fire brick and is made thicker at the 
points of maximum temperature. The frame is made of 
pipe and welded together which gives a minimum weight 
in proportion to the strength. It is also designed so that 
it can be readily carried from one job to another by two 
workmen. 

The furnace operates on compressed air between 60 
to 125 lb. and burns either kerosene, distillate or fuel 
oil. It uses six cubic feet of air per minute and burns 
one gallon of fuel per hour. The fuel tank capacity is 
7% gal. per hour. The heating chamber is 8% in. by 
10 in. and its charging opening 5% in. by 3% in. It 
requires a floor space of 20 in. by 36 in. and weighs 
240 Ib. 


monkey wrench 


such that the lower jaw pivots slightly on the screw and 
this movement in conjunction with that of the hook jaw, 
gives a double action which assures an unusually rigid 
grip on round pipe or other similar material being turned 
against resistance. There is a noticeable tendency for the 


jaws to grip harder the harder the pull, and yet they re- 
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lease readily as soon as pressure is removed from the 
handle. Owing to the fact that in operation the jaws 
adjust themselves so as to be practically parallel, the 
tendency to crush the pipe is minimized. Another feature 
of this wrench is the absence of any handle or bridge 
springs to become lost or broken. The material and 
rugged construction of the frame are designed to give the 
wrench long life in the severe service to which wrenches 
are subjected in railroad shops and enginehouses. 

When used as a monkey wrench, the hook jaw is fur- 
nished without teeth and a plain inserted main jaw is 
also applied. For use on pipes, this wrench is provided 
in 8, 10, 14, 18, 24 and 36-in. sizes, the largest taking 
3¥-in. pipe. The monkey wrench sizes are 8, 10, 14 and 
18-in. All parts of the monkey wrench are interchange- 
able with the pipe wrench. This wrench is made by the 
Larco Wrench & Manufacturing Corporation, Chicago. 


Twist drill point 


TWIST drill point grinding machine built in two 
A sizes, No. 2 taking drills 4% in. to 7/4 in. in 
diameter, and No. 3 taking drills 4% in. to 2 in. in 
diameter, is now manufactured by the Union Twist Drill 
Company, Athol, Mass. It will sharpen points of twist 
drills having right-hand spiral flutes and two lips, and 

















Union twist drill point grinder which will sharpen all types 
of drills up to 2 in. in diameter 


will grind them so that the cutting point will have lips 
that are the same length, with the chisel point coming 
at the center of drill. 

The drill is held by a two-jaw chuck A, operated by 
the lever handle B, which gives a rapid movement of 
the chuck jaws, thus taking a minimum amount of time 
in chucking the work. The chuck jaws are adjustable 
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Larco all-steel wrench with double-acting jaws 


grinding machine 


laterally so as to give them a clearance angle for different 
diameters of drills. A graduated plate on the upper jaw 
gives the setting for different diameters. The jaws can 
be adjusted vertically to obtain different clearance angles 
as required. The machine is adjusted, when assembled, 
to give a clearance angle of 12 deg. 

The work spindle is carried in a housing that is ad- 
justable to give various included angles of drill points 
ranging from 90 “eg. to 118 deg. The machine is set to 
give a 118 deg. included angle of point which has been 
found to be most efficient for general work. 

The work spindle housing is carried by a slide operated 
by the hand lever D so that the point of the drill is moved 
across the face of the grinding wheel. This slide travels 
on hardened and ground roller bearings, which permits 
rapid traverse with a minimum amount of effort on the 
part of the operator. 

The chuck spindle front bearing is carried on hardened 
and ground steel rollers, and the rear bearing is carried in 
a bronze box adjustable for wear and adjustable longi- 
tudinally so that chuck and spindle can be kept in a correct 
position relative to the spindle boxes. The chuck spindle 
has a rotary movement of about 110 deg. and can be 
varied by setting adjustable screws. 

The grinding wheel F is of the ring type, 8 in. in 
diameter, and is held by a flange clamped to the end of 
the wheel spindle. The wheel head has an adjustment 
of 4-in. to compensate for the wear of the wheel and 
allow for moving the wheel to the correct position in rela- 
tion to the drill. A graduated collar F on an adjusting 
screw provides means for moving the wheel to the same 
position for grinding both lips of a drill. 

All drills, both high speed and carbon, should be 
ground wet with an ample supply of water on the work. 
A pump and tank with suitable piping is provided and 
supplies a sufficient flow of water to the wheel. The ma- 
chine is equipped with suitable water or splash guards to 
protect the workmen. 

A diamond holder is clamped in the chuck jaws in the 
same manner as a drill is clamped, and is traversed across 
the face of the wheel. This insures that the cutting face 
of the wheel is parallel with the travel of the drills when 
they are held in the chuck. 

The countershaft has tight and loose pulleys 10 in. in 
diameter for a 3-in. belt and should run 550 r.p.m. The 
floor space required for the machine is 45 in. by 40 in. 
The net weight of No. 2 is 1,580 Ib. and No. 3 1,850 Ib. 
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Universal cutter and radius grinder 


HE cutter and radius grinder illustrated has been 
placed on the market by the Keller Mechanical 
Engineering Corporation, Brooklyn, N. Y. The 

















Universal grinder especially adapted for shaping milling cutters 


machine is intended for grinding milling cutters, reamers 
and similar tools, and is suited for spherical and radius, 
cylindrical, taper, face, angular form, flute and blade, 
clearance and back-off, internal and various surface opera- 
tions. 

There are six separate movements on the machine, giv- 
ing a wide range of adjustments and adaptability to many 
classes of work. It is possible to grind a desired radius 
on an end mill or on the corner of a face mill, at 
the same setting used for the rest of the grinding of the 
cutter. 

The imachine is self-contained, driven by two motors, 
one for the wheel drive and one for the work drive, and 
it has a spindle speed of 5,100 r.p.m. The ball-bearing 
wheel spindle is mounted on three slides, giving move- 
ment longitudinally, vertically and transversely of 434 
in. each. The work-holding stretcher is mounted on a 
turntable so that it can be swung with relation to the 
wheel in order to grind the radius of the work. A cutter- 
grinding fixture is furnished for holding mills of all types, 
and for grinding the tracer points and similar work the 
cylindrical and face-grinding fixture, equipped with a 
motor, is provided. Five work speeds are adjusted to suit 
the work, by means of cone pulleys. The work table 
travel is 210 deg. angular, 334 in. radially and 1% in. 
cross-slide. The size of the table is 636 in. by 8% in., 
and it is provided with three %4-in. tee-slots. 

The cutter head can be tilted 45 deg. in either direc- 
tion and the spindle of the work-holding attachment can 
be swiveled in a vertical plane and locked in any desired 
position. The wheels used are 3@ in: by 4 in. and ¥ in. 
by 4 in., either cup or saucer. 

The overall height of the machine is 60 in., and the 
floor space required is 44 in. by 40 in., the net weight 
is 800 lb. and, crated for shipment, 875 th. 


Interpoles added to welding generator 


HE USL welding generator, manufactured by the 

U. S. Light & Heat Corporation, Niagara Falls, 

N. Y., in 200 and 300 ampere capacities is a four- 
pole self- and separately-excited shunt machine with an all 
laminated magnetic structure. This type of construction 
permits a rapid change of magnetism so that the arc will 
respond quickly to the varying conditions and adjust itself 
to any demand. Each main pole is provided with two 
shunt field windings. One set of field coils receives cur- 
rent from a small exciter generator, while the other set 
is connected to the brushes of the welding generator. The 
effective flux is produced by the combined action of the 
self- and separately-excited fields. 

In order to provide perfect commutation under severe 
service conditions the USL 300 ampere arc welder 1s 
equipped with four commutating poles. With the addi- 
tion of these commutating poles perfectly black commu- 
tation at any load up to 350 amperes is assured. Main- 
tenance cost and brush wear are therefore a minimum. 

The feature of good commutation on machines with 
variable and fluctuating loads is of utmost importance in 
view of the fact that instantaneous inherent regulation is 
most effective on machines with smooth commutators. 
\nother advantage gained through interpoles is the slight 
compounding action of the interpole flux which results in 
a steadier and more tenacious arc. This feature will be 





appreciated by all engineers experienced in the art and 
application of arc welding. The last advantage is the in- 
herent arc current stabilizing action of the interpole 

















U. S. L. portable welding outfit 



















windings. As the interpole windings, being connected in 
series, always carry the full welding current, a very pro- 
nounced internal reactance is set up and to such an extent 
that under certain conditions the usual external stabilizer 












































PNEUMATIC turbine-driven cable brush for use 

in cleaning rust preparatory to painting tank and 

steel freight cars has been placed on the market 
by the Standard Turbine Corporation, Scio, N. Y. The 
turbine consists of a wheel operating at a speed of 
12,000 r.p.m. mounted on ball bearings and geared to 
the low speed shaft driving the wire brush. 

The low speed shaft is laid in a long sleeve bearing 
and arranged also with a bail thrust bearing to take up 
any thrust imposed in applying the brush. The air is 
admitted to the turbine wheel by means of a valve operated 
by a trigger. The turbine wheel itself consists of a 
small steel forging tested to a maximum speed of 100,000 
r.p.m. The bearings are grease lubricated, the grease 
connections being arranged for the alemite system, The 
exhaust is through the center of the low speed shaft, 
which assists in keeping the brush clean. 

The standing torque of the motor is claimed to be 
greater for equivalent air consumption than any reci- 
procating motor used for this kind of work. The no- 
load speed of the motor is always such as to be less 
than one-third of the tested safe speed of the wheel. 
The motor has an all aluminum casing and its total 


NDER the trade name of ‘Dropfo,’ a vise that is 
made entirely of drop forgings, has recently been 
developed by the Fulton Drop Forge Company, 

















A bench vise made of steel drop forgings 


NEW portable electric twist drill grinder has been 
designed to produce efficient work at a rapid rate 
with unskilled workmen. This device, called the 
“Key-power,” is manufactured by the Keystone Grinder & 
Manufacturing Company, Pittsburgh, Pa. 
The grinding action is produced by a light pressure 
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may be eliminated. This latter advantage is of decided 
importance in so far as a reduction in size or the entire 
elimination of the external reactance results in a higher 
over-all efficiency of the welding equipment. 


driven wire brush 


weight is 914 lb. without the brush and about 11 lb. 
with the brush. The motor is free from _ vibration. 

















Turbine driven wire brush for cleaning steel cars and tanks 


Steel drop forged bench vise 


Canal Fulton, Ohio. It contains no cast iron parts. 

Each part is machined to be interchangeable with the 
same part on any other vise of the same size. The jaw 
plates are knurled and forged under the hammer and 
doweled onto the jaw. Thus, it is possible to replace the 
jaw plates, which are naturally subject to wear. 

The vise is lighter in weight than the cast iron type. 
It is made with a swivel base and wedge lock that is quick 
to set and automatic in tightening up, and has a grip 
that is hard to shake or break loose. 

It is made in four sizes: 3 in. with jaws opening 5% 
in.; 4 in. with jaws opening 6 in.; 5 in. with jaws opening 
8 in., and 5 in. heavy duty with jaws opening 8 in. 


tN 


STEEL AND ITS HEAT TREATMENT.—The first of a series of articles 
on steel and its heat treatment, by H. M. Boylston, has been 
issued by the Republic Flow Meters Company, Chicago. This 
article gives the reasons for heat treatment; heating and cooling 
curves of pure iron showing the solidification temperature of iron 
and the critical temperatures, and inverse rate curves showing 
the critical temperatures of pure iron. 


Portable electric twist drill grinder 


of the drill against the face of the grinding wheel which 
permits rapid work and prevents burning of the steel or 
drawing the temper of the tool. The tool or drill is held 
firmly in place by means of a wedge-shaped toolholder 
that assures uniform results and eliminates the uncertainty 
of hand application. 





No water is necessary during the: 
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grinding process since there is a continuous air circula- 
tion on the face of the wheel which contsantly keeps the 
tool cool. 

Railroad repair shops and yards should find this de- 
vice particularly useful due to its portability ; the machine 
weighing only 60 Ib. With it the tools can be ground on 
the job. A heavy hood over the grinding wheel gives 


ample protection to the operator. 
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candle form and applied by hand, after first removing the 
lubricator. 

The valves are ordinarily furnished with handles or 
wrenches, or they may be operated with an ordinary 
monkey wrench. If wrenches are desired, they may be 

















This electric grinding device is driven by a Westing- 














Portable electric twist drill grinder which can be operated 
by an unskilled workman 


hous¢ 


,;-hp. motor. An attachment cord enables the ma- 
chine to be plugged into any ordinary socket. It is capa- 
ble of redressing all shapes and kinds of edged tools and 


is fitted for grinding %-in. to 1%-in. drills. 


Lubricated plug valve 


M! \DIFICATION of a plug valve which was first 
LYE described on page 1415, in the June 11, 1924, 
Daily Railway Age, specially designed for steam, 
air, water, gasoline, kerosene and fuel oil lines in coach 
vards, general repair shops, enginehouses and terminals, 
has recently been placed on the market by the Barco Man- 
ufacturing Company, Chicago. One-quarter of a turn 
gives a full pipe area opening through the valve. Since 
no valve stem is used packing maintenance and sprung 
ent stems are eliminated. 

(he valve is provided with a grease reservoir and lubri- 
cating passage ways, as indicated in the accompanying 
illustration. A lubricator is provided in the plug which 
prevents the escape of the grease and provides the feeding 
of the grease to the surfaces of the valve as required. 
Owing to this feature, the plug and plug seat hold the 
pressure tight, and the valve operates with ease. The 
fact that the valve and seat are lubricated at all times 
greatly reduces wear and replacement. The lubricant 
may be purchased in tubes ready for use which is usually 
applied by means of-a Barco lubricating gun. If, how- 
ever, a gun is not available, the grease may be rolled in 
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Barco Type AC1 lubricated plug valve which opens fully 
with one quarter turn 


obtained in either the standard wrench or the cross 
wrench. The latter is furnished for valves that are placed 
in overhead lines, so that they may be operated from 
below by a slight pull on the opening or closing chains 
attached to the ends of the handle. 

The Type AC1, which is illustrated, will carry the fol- 
lowing pressures: Steam, 150 Ib.; water, 300 Ib.; air, 150 
lb. The temperature must not exceed 400 deg. F. 


oe oe eo oo 











Union Pacific locomotive No. 2304 ready 
enginehouse, Cheyenne, Wyo. 


to leave the 
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Safety Appliance Act—defective hand brake 


A brakeman took hold of the wheel of a hand brake to help 
him to climb to the top of the car to release the brake, when the 
brake, due to a defect, became loose and spun the wheel round, 
throwing him to the ground. The Circuit Court of Appeals, 
Second Circuit, holds that if the brake was incidentally used in 
going to the point where it was to be released by turning the hana 
wheel, it was within section 2 of the Safety Appliance Act requir- 
ing efficient hand brakes on cars, and the fact that the brakeman 
was not then using the brake for the purpose for which it was 
intended did not defeat his right to recover—Lehigh Valley v. 
Howell, 6 Fed. 2d) 784. 


Large equipment orders placed by N. Y. C. and M. P. 


The New York Central has ordered 4,500 freight cars as 
follows: 2,000 box from the American Car & Foundry Company; 
1,000 gondola from the Pullman Car & Manufacturing Corpora- 
tion; 500 gondola from the Illinois Car & Manufacturing Com- 
pany; 500 gondola from the General American Car Company; 
and 500 gondola from the Standard Tank Car Company. 

THE Missouri Paciric has ordered 3,000 freight cars as fol- 
lows: 1,000 box, 250 hopper and 250 furniture from the American 
Car & Foundry Company; 500 box from the General American 
Car Company; 500 box and 250 automobile from the Standard 
Tank Car Company; and 250 stock from the Pennsylvania Tank 
Car Company. 


Cost of locomotive fuel 


The average cost of coal used as fuel for road locomotives and 
charged to operating expenses in August was $2.66 per ton, as 
compared with $2.95 in August, 1924, according to the Interstate 
Commerce Commission’s monthly statement, covering 159 Class 1 
railways, excluding switching and terminal companies and switch- 
ing locomotives. Fuel oil, however, cost 3.23 cents per gallon as 
against 2.86 cents last August and the total cost of coal and fuel 
oil for the month was $26,305,785 as compared with $26,375,435 
last August. For the eight months ended with August 31 the 
total cost of coal and fuel oil was $214,736,375, as against 
$237,750,593 last year, a saving of approximately $28,000,000 in 
coal being offset in part by an increase of approximately $5,000,000 
in fuel oil. 


Record run by oil-electric rail car 


On November 4 one of the new oil electric cars of the Canadian 
National completed a run from Montreal, Que., to Vancouver, 
B. C., a distance of 2,937 miles in 67 hours. This is the fastest 
time on record for the run between these points and during the 
whole of the trip the engine of the car did not once stop running. 

Arranged primarily as an endurance test for the engine, the run 
proved also the speed possibilities of the car over long distances. 
At one point in Western Canada the car covered 22 miles in less 
than 22 minutes and one of the steepest grades in the Rocky 
mountains was climbed at an average speed of 40 miles an hour. 
The average speed for the entire trip was slightly under 44 miles 
per hour. This car was described in the November Railway 
Mechanical Engineer. 


Wage statistics for August 


A summary of the reports of Class I railroads to the Inter- 
state Commerce Commission indicates that the number of railroad 
employees and the total compensation were greater in August, 
1925, than in any month since October, 1924. The total number 
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of employees was 1,800,219, an increase of 4,550 or 0.3 per cent 
over the returns for the previous month. The total compensation 
increased $1,371,967 or 0.6 per cent. Compared with August last 
year there was an increase of 0.6 per cent, while the total com- 
pensation increased 3.2 per cent. The percentage difference be- 
tween the employment and compensation is due to an increase in 
the number of hours worked per employee coupled with an in- 
crease of 0.6 cents in the straight time hourly earnings and 1.5 
cents in the overtime earnings. 


Pennsylvania announces fuel contest winners 


The Pennsylvania has just announced the winners of the highly 
successful contest for the best paper on fuel conservation which 
closed last month. There were 75 entrants in the contest, which 
was open to locomotive enginemen and firemen employed in any 
one of the three regions of the Pennsylvania. The contest was 
close in all regions and the committee which had charge of select- 
ing the winners reported that it was difficult to make their decision 
because all of the papers were interesting, well-written and gave 
evidence of study and interest in the subject. There were three 
winners in each region, those in the Eastern region being first, 
R. H. Thomson, engineer, Maryland division; second, H. P. 
McLane, fireman, Philadelphia division; and third, J. W. West, 
fireman, Maryland division. In the Central region the winners 
were first, John Bruce, Sr., engineman, Panhandle division; 
second, F. L. Lievig, engineman, Pittsburgh division, and third, 
C. F. Lockhart, engineman, Pittsburgh division. The winners in 
the Western region were first, R. W. Karns, engineman, Cin- 
cinnati division; second, G. R. Cooper, fireman, Cincinnati division, 
and third, N. A. Gibson, engineman, Indianapolis division. 


American built locomotives popular in South Africa 


Record crops this year have found the South African Railways 
so inadequately equipped with rolling stock and motive power that 
some of the expresses running between Johannesburg and the coast 
have had to be temporarily suspended, and the big Baldwin 
engines recently making new records for the 1,000 miles run have 
been transferred to the fast freight service, says the Johannesburg 
correspondent of the Times (London) Trade Supplement. In the 
effort to relieve the shortage 15 additional locomotives have been 
ordered from the Baldwin Locomotive Works. .Of these 15 new 
locomotives ten are to be of the Mountain type and five of the 
Pacific type. 

Two of each of these types have been running on the South 
African Railways for over a month. They were ordered by the 
Administration on December 15 last. As far as is consistent with 
South African conditions these locomotives embody the latest 
American practice. 

With the order for the 15 additional locomotives in course of 
construction at Philadelphia, the Baldwin Locomotive Works will 
have supplied 79 locomotives to the South African Railways. The 
first order was placed in 1892. The railways have now 1,862 
locomotives and 34,362 cars, an increase since 1909 of 451 locomo- 
tives and 11,795 wagons. A total of 54 locomotives are on order. 
and every month will witness a substantial increase in the capacity 
of the system for handling the huge traffic with which it now has 
to cope. 


Meetings and Conventions 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad ciubs. 


Arr-Brake AssocraTion.—-F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 

AMERICAN R‘artroap MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
Assocration.—C. Borcherdt. 202 North Hamlin Ave., Chicago. 









INT 


Janu 
Feb: 
Mar 
Apri 
May 
June 
July 
Aug! 
Sept 
Octo 


Janu 
Febr 
yee 
Apri 
May 

June 

July 

Augt 
Septe 
Octol 





DECEMBER, 1925 









AMERICAN Raitway Association, Division V.—MeEcHANIcAL—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Next meeting June 9-16, 
inclusive, Young’s Million Dollar Pier, Atlantic City, N. 

Division V.—EguipMent Patntine Section.—V. R. Hawthorne, 
Chicago. 
‘ hig my: Vi.—Purcuases anp Stores.—W. J. Farrell, 30 Vesey 
» New York. Next meeting, June 9, 10 and 11, Atlantic City. 
AmEnicax RarLway Toot Foremen’s Assocration.—G. G. Macina, 11402 
Calumet Ave., Chicago. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Thirty-ninth St., New York. 
30 Church St., New York. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. 
Ave., Cleveland, Ohio. 

AMERICAN ‘Soctety FOR TESTING Marteriats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


CIATION OF RaiLway ELvectricaL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill 
Que. 


CanaDIAN RarLway Cius.—C. R. Crook, 129 Charron St., Montreal, 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting, Decem- 
ber 8. Paper on inspection of material’ for railway purposes will be 
presented by R. Job, vice-president, Milton Husey Co., Montreal. 

FOREMEN’S ASSOCIATION OF CHicaco.—Aaron Kline, 626 N. Pine Ave., 

Chicago, Ill. Meeting second Monday in month, except June, July 

nd August, Great Northern Hotel, Chicago, Il. 

JREMEN’S ASSOCIATION OF St, Louis —R. E. Giger, 721 North 23rd 

St., E. St. Louis, Ill. Meetings, first Tuesday in month, except 

June, July and August, at the American Hotel Annex, St. Louis. 

FOREMEN’s CLus oF Los ANGELES.—J. W. Krause, 514 East Eighth 

St., Los Angeles, Cal. Meeting second Friday of each month in 
he Pacific Electric Club Building, Los Angeles, Cal. 

Rattway Crius.—H. D. Vought, 26 Courtlandt St., New York, 
N. Y. Regular meetings, second Thursday each month, except June, 
July and August. Hotel Statler, Buffalo, N. Next meeting Decem- 
er 3. Paper on best means of promoting friendly relations between 
the public_and railroads will be presented by Harry F. Burber, plant 
manager, National Aniline Company, Buffalo. G. C. Woodruff, assist- 

t freight manager, New York Central, Buffalo, will handle the subject 

the viewpo int of a railroad traffic officer and R. E. Woodruff, 
rintendent, Erie, Buffalo, from that of a railroad operating officer. 

NTERCHANGE Car INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.-— 

\. S. Sternberg, Bclt Railway, Clearing Station, Chicago. 

aTi RarLway Crius.—W. C. Cooder, Union Central Building, Cin- 
nati, Ohio. Meetings, second Tuesday, February, May, September 
d November 

\ND STEAM Raritway Cius.—F. L. 

nd, Ohio. Meetings first Monday 

id September, at Hotel Cleveland, Public Square, Cleveland. Next 

eeting December 7. Paper on the value of man power will be pre- 

) nted by S. F. Fannon, Sherman Service, Inc. 

INTERNATIONAL RATLROAD MasTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

ERNATIONAL RAILWAY FUEL Assoctation.—J. B. Hutchison, 

>, Omaha, Neb. Next meeting May 11-14, 1926, 

Chicago. 

ONAL 


1 61 W. 


Calvin W. Rice, 29 W. 
Railroad Division, Marion B. Richardson, 


H. Eiseman, 4600 Prospect 


Asso 


Car Fe 


Frericks, 14416 Adler Ave., Cleve- 
each month except July, August 


1809 Capitol 
Hotel Sherman, 


GENERAL FoOREMEN’sS ASSOCIATION.—William Hall, 
Ave., Winona, Minn. 

AssociaTion.—Harry D. 
Next meeting May 25-28, 


RAILWAY 
Wabash 
ER BOILERMAKERS’ 
New York. 
N. Y. 
ENGLAND RaiLroap CLtus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meeting second Tuesday in month, except June, July, 
2 August and September. Copley-Plaza Hotel, Boston, Mass. ext 
7 eeting December 8. Paper on comparative merit of steam and elec- 
tricity in railroad operation will be presented by L. K. Sillcox, genera! 
perintendent of motive power, Chicago, Milwaukee & St. Paul. 
yRK RarILRoap CLu B.—H. D. Vought, 26 Courtlandt St., New York. 
Meeting third Friday in each month, except June, July and August, at 
29 West Thirty-ninth St., New York. 
I ARA FRON TIER Car MEN’sS ASSOCIATION. —George A. J. Hochgreb, 625 
¢ Srisbane Building, Buffalo, N. Y. Regular meetings, January, March, 
May, September and Octobcr. 
ric RatLway Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Thursday of each month in San Francisco 


26 Courtlandt St., 
Buffalo, 


Vought, 
1926, Hotel Statler, 


N Yc 
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Rareway Criur oF GREENVILLE.—F. D. Castor, castor, maintenance of way 
department, Bessemer & Lake Erie, Greenville, Pa. Meeting last 
Friday of each month, except fone. July and August. 

Rattway CLus oF PitrsnurcH.—J. Conway, 515 Grandview Ave., Pitts 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lours Rattway Cius.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings, second Friday in each month, except June, 
July and August. Next meeting December 11. Papers on the mel 
subject cf railroads will be presented by James C. Davis, director 
general of railroads, and by C Cook, chairman of the Committee 
on Economics of Railway Labor of the A. R. E. A. Christmas enter- 
tainment. 

SOUTHEASTERN CARMEN’S INTERCHANGE AssociaTIon.—J]. E. Rubley, Southern 
Railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

WESTERN RatLway CLus.—Bruce V. Crandall, 226 W. Jackson Blvd., Chicago. 
pec meetings, third Monday in each month, except June, July and 

ugust 


Thompson, 


Purchases and Stores meeting 


The 1926 annual meeting of Division VI—Purchases and 
Stores, American Railway Association, will be held at Atlantic 
City, N. J., on June 9, 10 and 11, coinciding with the first three 
days of the meeting of Division V—Mechanical. The headquarters 
of the Purchases and Stores Division will be announced later. 





Locomotives installed and retired 


Installed Aggregate Retired Aggregate Owned Aggregate 
during tractive during tractive at end of tractive 
month = effort month effort month effort 

January, 1925. 167 7,455,971 213 6,242,079 64,824 2,590,525,478 
February 125 6,233,494 169 5,118,878 64,779 2,591,618,849 
Maren 0.000 138 6,249,721 170 4, 388, 933 64,747  2,592,979,637 
ee 171 7,498,252 409 13,126,135 64,509  2,587,347,354 
RN icine od aces 147 7,930,840 172 5/329, 461 64,484 2,589,912,779 
RE assis wissen 179 9,746,100 224 8,296,659 64,435 2,591,286,720 
rere 139 7,208,534 170 5,602,619 64,420 2,593,971,635 
AUBUEE ..05:0 147 8,384,262 210 5,866,368 64,357 2,596,489,549 
September .... 129 7,981,464 229 8,601,871 64,257 2,595,729,142 
Dele Get 2 Le Gkeesees. seath aneeeees.-. dada. Seen anamen 


Figures as to installations and petieemente prepared by Car Service Division, 
A. R. A., published in Form C. S. 56 A-1. Figures cover only those roads 
reporting to the Car Service Division. Figures of installations and retire- 
ments alike include also equipment rebuilt to an extent su fficiently so that 
under the accounting rules it must be retired and entered in the equipment 
statement as new equipment. 


Passenger cars installed and retired 


No No. retired No. owned 
installed from service or leased at 
Quarter during quarter during quarter end of quarter 
Pott Weer, 1923.0 6saecse's 2,719 oi re 
1924 
Ce ee 699 431 54,519 
PETE FOMO o5.0.0-0000 00:00:00 698 552 54,668 
July-September .......... 668 544 54,783 
Oct.-December .........- 759 849 54,787 
Full year, 19]64....02200% 2,824 Care vishore 
1925 
LON eee ei 609 589 54,594 
eee 690 644 54,658 
Total for 6 months. SS, cr rrr es " 


Figures from Car ‘Gecsioe Division, A. R. A. eanute report of passenger 
cars, Form C. S. 55 A. Figures cover only Class I roads reporting to 














nd Oakland, Cal., alternately. Car Service Division, 
‘ Freight car repair situation 
Number Cars awaiting repairs Per cent of Cars repaired 

freight a cars await- —A— — 

Month cars on line Heavy Light Total ing repairs Month Heavy Light Total 
January 1, 1925.... 2,293,487 143,962 47,017 190,979 8.3 December, 1924. 66,615 1,288,635 1,355,250 
February 1........-. 2,305,520 139,056 47,483 186,539 8.1 January, 1925.. 69,084 1,358,308 1,427,392 
S MONS <intiecssaxas 2,313,092 141,192 43,855 185,047 8.0 ee 66,283 1,313,088 1,379,371 
April 1 2°315,732 143,329 43,088" 186,417 8.1 REE ane <cosens 71,072 1,348,078 1,419,150 
ee eee re 2,316,561 144,047 45,467 189,514 8.2 OS Orr 69,631 1,290,943 1,360,574 
of lune 1 2°320,261 146,998 48,988 195,986 8.4 GPSS: 65,651 1,276,826 1,342,477 
‘tl > <9 ieee 2,326,734 150,530 47,938 198,468 8.5 | Sheen 71,789 1,296,558 1,368,347 
August 1. 2,335,223 153,674 43,607 197,281 8.4 De screnmee 70,087 +» 1,330,595 1,401,682 
he September 1........ 2,333,849 149,705 47,473 197,178 8.4 August ......... 71,307 1,369,878 1,441,185 
2 ( rere 2,335,475 139,551 40, 020 179,571 77 September ...... 72,227 1,335,501 1,407,728 

Data from Car Service Division reports. 
Locomotive repair situation 
No. No. req. No. req. 
locomotives No. No. stored classified running Total req. 

Month on line serviceable serviceable repairs Per cent repairs Per cent repairs Per cent 

53,118 4,849 5,927 9.2 5,339 8.3 11,266 17.5 

52,994 4,220 6,143 9.6 5,171 8.0 11,314 17.6 

52,851 4,988 6,217 9.7 5,187 8.0 11,404 17.7 

52,619 6,241 6,345 9.9 5,266 8.2 11,611 18.1 

52,933 6,697 6,082 9.5 5,019 7.8 11,101 17.3 

lar 53,074 6,618 5,916 9.2 4,986 7.8 10,902 17.0 

53,025 6,600 5,832 9.1 5,085 8.0 10,917 17.1 

53,263 6,313 5,740 9.0 4,918 r & 10,658 16.7 

53,261 5,902 5,514 8.6 5,037 7.9 10,551 16.5 

53,058 5,337 5,508 8.7 5,091 8.0 10,643 16.7 





Division reports. 


from Car Service 
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Supply Trade Notes 








William Jarvis Wickes, president of the United States Graphite 
‘Company, Saginaw, Mich. died on November 1, from heart 
trouble. 


F. S. Hartwell has been appointed representative of the Davis 
Boring Tool Company, St. Louis, Mo., with headquarters at 
Rochester, N. Y. 


Charles B. Ashmead has been appointed sales representative 
of S. F. Bowser & Co., Inc., Ft. Wayne, Ind., with headquarters 
at Cleveland, O. 


Edward E. Roberts will in future represent, in the western 
part of New York state, the Firth-Sterling Steel Company, 
McKeesport, Pa. 


Homer D. Williams, president of the Carnegie Steel Company, 
Pittsburgh, Pa., has resigned to become president of the Pitts- 
burgh Steel Company. 


E. K. Conneely, vice-president of the New York Air Brake 
Company, at New York, has resigned to become vice-president of 
the Pullman Company. 


The Goodell Pratt Company, Greenfield, Mass., has purchased 
the portable electric drill business of the A. F. Way Company, 
Inc., East Hartford, Conn. 


The Link-Belt Company, Chicago, has awarded a contract to 
the H. K. Ferguson Company, Cleveland, O., for a one-story, 
120 by 260 ft. addition to its plant. 


The Sullivan Machinery Company has moved its Sydney, New 
South Wales, office from Australasia Chambers, 3 Martin Place, 
to the Kembla building, Margaret street. 


Stewart A. Davis, vice-president of the American Sheet & Tin 
Plate Company, Pittsburgh, Pa., died unexpectedly on November 
5, in his home at Pittsburgh, at the age of 58. 


Page & Ludwick, Chicago, have been appointed representatives 
in Illinois for the Magnetic Manufacturing Company, Milwaukee, 
Wis., and the Thomas Flexible Coupling Company, Warren, Ohio. 


James A. Galligan has joined the sales department of the Union 
Railway Equipment Company, Chicago. Mr. Galligan was for- 
merly vice-president of the Mortimer B. Flynn Coal Company of 
Chicago. 


F. W. Stubbs, formerly mechanical engineer of the Chicago 
Great Western, has been appointed railroad representative of the 
A. M. Byers Company, Pittsburgh, Pa. Mr. Stubbs will be 
located in Chicago. 


P. M. Brotherhood, 25 Church street, New York City, has 
opened an office at 7 Ashland avenue, Buffalo, N. Y., in charge 
of P. M. Brotherhood, Jr., who was manager of Manning, Max- 
well & Moore’s Buffalo office. 


F. M. Cross, formerly manager of the New York pneumatic 
tool department of the Ingersoll-Rand Company, has been ap- 
pointed manager of the pneumatic tool department for the Chicago 
territory, with headquarters at Chicago. 


The Premier Staybolt Company, Pittsburgh, Pa., has appointed 
the American Railway Appliances Company, Borden building, New 
York, as its eastern representative, effective at once. The eastern 
territory includes all railroads tributary to New York. 


L. F. Wilson, vice-president of the Bird Archer Company, with 
headquarters at Chicago, has been promoted to vice-president and 
general manager, with the same headquarters, and will have juris- 
diction over production and operation including sales and service. 


H. T. Herr, resident vice-president of the Westinghouse Electric 
& Manufacturing Company, in charge of the South Philadelphia 
works, hereafter will direct the general management of the Phila- 
delphia plant and also that of the stoker works at Attica, N. Y. 


William M. Zintl, of the advertising sales department of the 
Curtis Publishing Company, has been appointed director of sales 
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of the paint and varnish division of the paint, lacquer and chemi- 
cals department of E. I. du Pont de Nemours & Co., Inc., Wil- 
mington, Del. 


Scott Donahue, who has been representing the Pollak Steel 
Company of Cincinnati, Ohio, and the Edgewater Steel Com- 
pany of Pittsburgh, Pa., with an office at 2615 Grand Central 
Terminal, New York, has also been appointed Eastern sales repre- 
sentative of the Graham Bolt & Nut Company, Pittsburgh, Pa. 


G. W. Mead, president of the Linde Air Products Company, 
New York, has been elected chairman of the board; W. F. Barrett, 
vice-president, has been elected president; R. R. Browning has 
been elected vice-president in charge of sales activities and J. A 
Rafferty, vice-president in charge of engineering, manufacturing 
and research. 


M. J. Carney, president of the Prest-O-Lite Co. Inc, New 
York, has been elected chairman of the board; William F. Barrett, 
vice-president, has been elected president; Ralph R. Browning 
has been elected vice-president in charge of acetylene sales 
activities and R. J. Hoffman, has been re-elected vice-president 
in charge of storage battery and automotive divisions, 


Ward G. Day, for the past seven years in charge of the service 
department of Fairmont Railway Motors, Inc., at Fairmont, 
Minn., has been promoted to special agent, with headquarters at 
New Orleans, La. Mr. Day’s jurisdiction will cover the states of 
Texas, Louisiana, Mississippi, Alabama, Arkansas, Georgia and 
Florida. Carl Brhel has succeeded Mr. Day at Fairmont. 


Henry J. Barnes has been elected vice-president of the Alumino- 
Thermic Corporation, Roselle Park, N. J. Mr. Barnes has been 
connected with the Alumino-Thermic Corporation for the past 
three years. Previous to that time he was for many years in the 
sales department of the Metal & Thermit Corporation, at the time 
of his resignation being district manager in charge of Canada. 


William G. Clyde, senior vice-president and general manager 
of sales of the Carnegie Steel Company, Pittsburgh, Pa., has 
been elected president. Mr. Clyde was born in Chester, Pa. 
he attended the public 
schools of Chester and 
later entered the Penn- 
sylvania Military Col- 
lege graduating with the 
class of 1888. He be- 
gan work as civil engi- 
neer with Ryan & Me- 
Donald, constructors, of 
Baltimore, Md., and later 
became associated with 
Robert Wetherill & Co., 
machinists and founders 
of Chester. Mr. Clyde 
began his mill training 
with the Wellman Steel 
& Iron Company at Thur- 
low, Pa., as superinten- 
dent of the plate mills, 
subsequently going to the 
Illinois Steel Company, 
at South Chicago, where 
he remained for six years. 
He was then appointed sales manager for the American Steel 
Hoop Company at Philadelphia, remaining in that position until 
this firm was taken over by the Carnegie Steel Company. After 
serving three years in sales work at the Cleveland office Mr. 
Clyde was appointed assistant general sales manager of the 
Carnegie Steel Company, with headquarters at Pittsburgh, and 
in March, 1918, he was made vice-president and general manager 
of sales of this company. 





W. G. Clyde 


Four General Electric Company men were killed and two were 
injured in the train wreck which occurred on the Pennsylvania 
Railroad near Plainsboro, N. J., on November 12. The dead 
include R. D. Reed, a member of the General Electric industrial 
department and in charge of the sale of electric arc welding 
equipment; Mark A. Atuesta and Arthur W. Gross, members of 
the manufacturing department, and John C. Horstman of the 
manager’s staff at the Schenectady plant. Among the injured 
were D. H. Deyoe of the industrial engineering department of the 
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company and Thomas Wry of the Lynn River works. All the 
men had met in Baltimore in connection with the Inter-works 
welding committee of the General Electric Company and were 
en route to the Bloomfield plant when the accident occurred. 


J. H. Whiting, president and treasurer of the Whiting Cor- 
poration, Harvey, Ill., has been elected chairman of the board. 
Col. T. S. Hammond, who for many years has been vice-president 
and secretary, succeeds Mr. Whiting as president and treasurer. 
R. A. Pascoe succeeds Col. Hammond as secretary. R. H. Bourne 
succeeds Col. T. S. Hammond as president of the Grindle Fuel 
Equipment Company, a subsidiary of the Whiting Corporation, 
continuing also as vice-president and sales manager of the Whiting 
Corporation. N. S, Lawrence, vice-president and assistant sales 
manager of the Whiting Corporation, is also president of the 
Swenson Evaporator Company, another subsidiary of the Whiting 
Corporation. J. H. Whiting will remain actively engaged in the 
business, and no change of policy is involved on the part of the 
Whiting Corporation and its two subsidiaries, 


Benjamin B. Greer, chief operating officer of the Chicago, Mil- 
waukee & St. Paul, with headquarters at Chicago, has resigned. 
Mr. Greer has been elected president and a director of the New 
York Air Brake Com- 
pany, New York, to suc- 
ceed Charles A. Starbuck, 
who died on May 29. 
Mr. Greer was born on 
August 6, 1877, at Chi- 
cago, and began his busi- 
ness career with the 
Pullman Company in the 
summer of 1899. A few 
months later he entered 
the service of the Great 
Northern at St. Paul, 
Minn., as a clerk in the 
accounting department, 
after which he was suc- 
cessively material clerk 
in the superintendent’s 
office, extra gang fore- 
man, assistant roadmas- 
ter, chief clerk to the di- 





vision superintendent and B. B. Greer 

assistant superintendent, 

with headquarters at Minneapolis, Minn. Mr. Greer left the Great 
Northern in December, 1908, to become transportation inspector 


on the Chicago, Burlington & Quincy, with office at Chicago. “He 
was promoted in 1910 to superintendent of the St. Louis terminal. 
In May, 1911, he became superintendent of the Hannibal division, 
and in January, 1912, was transferred to the St. Joseph division. 
In 1913, he was promoted to assistant to the general manager of 
the Lines East of the Missouri River, with headquarters at Chi- 
cago, and the following year he became assistant general manager 
of the Lines East. From 1915 to July, 1916, he was assistant 
general manager of the Lines West and then became assistant to 
the vice-president in charge of operation, which position he held 
until September, 1917, when he was elected vice-president and 
general manager of the Colorado & Southern. In November, 1917, 
he was also elected president of the Colorado Springs & Cripple 
Creek, with office at Denver, Colo., resigning these positions later 
in that year, to become assistant regional director of the Central 
Western region. In November, 1919, he was appointed federal 
manager of the Chicago, Milwaukee & St. Paul, the Ontonagon 
and the Escanaba & Lake Superior. On the termination of federal 
control in February, 1920, he became vice-president in charge of 
operation of the Chicago, Milwaukee & St. Paul, and subsequently 
served under the receivership as chief operating officer. 


The Yates-American Machine Company has been organized 
through the consolidation of the P. B. Yates Machine Company, 
Beloit, Wis., and the American Woodworking Machine Company, 
Rochester, N. Y. J. E. McKelvey, president of the American 
Woodworking Machine Company, and P, G. Farrow, vice-presi- 
dent and general manager, C. E. McQurston, treasurer, and F. R. 
Smith, secretary, of the P. B. Yates Machine Company, will 
retain their respective positions in the new company. H. A. Von 
Oven, one of the trustees of the P. B. Yates Machine Company, 
who has been acting president since the death of P. B. Yates, 
has resigned. 
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G-E FLow METERS.—Electrically operated flow meters for 
measuring steam, water, oil, gas, etc., are illustrated in a four-page 
bulletin issued by the General Electric Company, Schenectady, 
mn. ¥. 


ELECTRIC TRAMRAILS.—“Mr. Keen Kompetitor” is the title of 
a brochure being issued by the Cleveland Electric Tramrail Com- 
pany, Wickliffe, Ohio, showing the electric tramrail as it is used 
in various industrial shops for the moving of heavy loads. 


FIRE BRICK CEMENT.—The uses of Adamant firebrick cement in 
the building of natural gas-fired boiler and oil-burning welding 
furnaces and in the furnaces of a mill and lumber company are 
described in three illustrated folders issued by the Botfield Re- 
fractories Company, Philadelphia, Pa. 


DaILy RECORD CHART.—A full-size reproduction of the daily rec- 
ord chart produced by the Twin Type meter has been issued in 
folder form by the Esterline-Angus Company, Indianapolis, Ind. 
The Twin Type meter elements are the same as those used in sin- 
gle meters, but two records, synchronized as to time, are produced 
on one chart. 


STEEL TAPED CABLE.—“The story of steel taped cable” is the 
title of a 24-page booklet issued by the Okonite Company, Passaic, 
N. J. The construction of the steel taped cable is shown in detail 
in this booklet, and a few of the manifold uses to which it may 
be put are pictured. Specifications and tables for cables of various 
voltages also are given. 





FoRGING MACHINERY.—A 10%-in. by 13%4-in. book containing 
20 pages of illustrated matter descriptive of the second exposition 
of National forging machinery recently held at Tiffin, Ohio, has 
been prepared by the National Machinery Company, Tiffin. This 
book is intended to bring the exposition to those who were unable 
to attend, and shows the progress in National machine forging 
equipment. 


WALL CHART OF TOOL STEELS.—A 12-in. by 18-in. wall chart de- 
scriptive of the various grades of Vasco tool steels, the purpose 
for which each grade is particularly adapted, the proper heat treat- 
ment, etc., is being distributed by the Vanadium Alloys Steel Com- 
pany, Latrobe, Pa., to tecolroom foremen, master blacksmiths, pur- 
chasing agents and other mechanical executives interested in this 
tool steel. 


TEXROPE DRIVE.—Bulletin No, 1228, entitled “Allis Texrope 
Drive,” has been issued by the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. After a brief summation of the 
advantages of the Texrope drive, its application is described and 
a graph for determining sheave diameter or distance between 
centers given. The method to be followed in laying out an Allis 
Texrope drive is then explained. 


GRINDING MACHINERY.—Bulletins Nos. 84, 100, 120 and 174, 
descriptive of heavy duty face grinders, radial grinders, motor- 
driven buffing lathes and motor-driven floor grinders, respectively, 
have been issued by the Bridgeport Safety Emery Wheel Com- 
pany, Bridgeport, Conn. The face grinder with a 32-in. sec- 
tional grinding wheel is designed for grinding guide bars and flat 
surfaces; the floor grinders and buffing lathes are of the heavy 
duty series, and the radial grinders are without belts, countershafts, 
or overhead suspension and operate in or out, up or down, on 
horizontal surfaces or surfaces at any angle and completely 
around their bases. 


BRIDGEPORT BRASS.—In commemoration of its sixtieth anni- 
versary, the Bridgeport Brass Company, Bridgeport, Conn., has 
had reprinted and is distributing in pamphlet form an account of 
its development from 1865 up to the present day. Following an 
outline of the personnel of the company in 1865, the first Ameri- 
can micrometer as it was originated in the shop of the Bridge- 
port Brass Company is described, and its subsequent development 
illustrated. Interesting references are made to the early use of 
brass in hoop skirts, clock parts, lanterns, telephone parts, con- 
denser tubes, trolley wires, etc. The facilities now used in the 
Bridgeport shops for the production of sheet brass from copper 
and zinc are then pictured and several of the operations described. 
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Personal Mention 








General 


JAMES Paul has been appointed assistant superintendent of 
motive power of the Atlantic Coast Line, with headquarters at 
the Uceta shops, Tampa, Fla., in charge of mechanical forces 
on the third division, and reporting to the superintendent of 
motive power, at Waycross, Ga. 


Master Mechanics and Road Foremen 


W. R. WITHERSPOON has been appointed master mechanic of 
the Atlantic Coast Line, with headquarters at High Springs, Fla., 
succeeding James Paul. 


R. B. ToMLinson has been promoted to assistant road foreman 
of engines of the Virginia division of the Seaboard Air Line, 
with headquarters at Raleigh, N. C. 


F. H. GREENE, air brake foreman of the Moncrief shop of the 
Atlantic Coast Line, at Jacksonville, Fla., has been promoted to 
night foreman of the Waycross, Ga., enginehouse. 

W. P. KersHNER has been appointed master mechanic of the 
Central Kansas division of the Missouri Pacific, with headquarters 
at Osawatomie, Kans., succeeding S. L. Landis, promoted. 

A. B. WiILson 
of the Western 
quarters at West Oakland, Cal., 


has been appointed assistant master mechanic 
division of the Southern: Pacific, with head- 
in place of H. J. McCraken. 


D. R. Davis, traveling engineman of the Panhandle division of 
the Pennsylvania, has been promoted to assistant road foreman of 
engines of the Panhandle division, with headquarters at Columbus, 


Ohio. 


C. L. Greson has been appointed master mechanic of the Port- 
land division of the Southern Pacific, with headquarters at the 
Brooklyn shops, Portland, Ore., succeeding D. M. McLaughlin, 
who has retired. 


S. A. WELTEN, acting assistant road foreman of engines of the 
Eastern division of the Pennsylvania, has been promoted to assist- 
ant road foreman of engines of the Eastern division, with head- 
quarters at Pittsburgh, Pa. 


A. Howarp has been promoted to assistant road foreman of 
engines of the Fifth and Sixth districts of the Union Pacific, with 
headquarters at Cheyenne, Wyo., succeeding H. L. White, who 
has been assigned to other duties. 


H. J. McCrakeEn, assistant master mechanic of the Western 
division of the Southern Pacific at West Oakland, Cal., has been 
promoted to master mechanic of the Stockton division, with head- 
quarters at Tracy, Cal., succeeding C. L. Gibson. 


W. H. SmirTH, assistant road foreman of engines of the Eastern 
division of the Pennsylvania at Pittsburgh, Pa., has been promoted 
to road foreman of engines of the Wheeling division, with head- 
quarters at Wheeling, W. Va., succeeding O. B. Hays, deceased. 


F. R. Butts, assistant master mechanic of the Brookfield 
division of the Chicago, Burlington & Quincy, at Hannibal, Mo., 
has been promoted to master mechanic of the Brookfield division, 
with headquarters at Brookfield, Mo., succeeding H. H. Urbach, 
transferred. 


Shop and Enginehouse 


V. B. Wess has been promoted to night enginehouse foreman 
of the Southern, with headquarters at Spencer, N. C. 


J. S. FLowe has been promoted to night enginehouse foreman 
of the Southern, with headquarters at Greensboro, N. C. 


Grorce F. Mossy has been promoted to assistant enginehouse 
foreman of the Southern, with headquarters at Birmingham, Ala. 


R. Kine, division foreman of the Missouri Pacific at Omaha, 
Nebr., has been appointed general foreman, with headquarters at 


Falls City, Nebr. 


C. J. THompson, night enginehouse foreman of the Missouri 
Pacific at Falls City, Nebr., has been appointed division foreman, 
with headquarters at Omaha, Nebr., succeeding R. Kling. 
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Purchasing and Stores 


G. Harry Hopkins has been promoted to assistant storekeeper 


ne the Atlantic Coast Line, with headquarters at High Springs, 
‘la. 


J. H. Smiru has been appointed division storekeeper of the 
Southern, with headquarters at Atlanta, Ga., succeeding G. A, 
Blackwell, deceased. 


D. W. Metzporr has been appointed acting general storekeeper 
of the Alaska Railroad, with headquarters at Anchorage, Alaska, 
succeeding Robert Huntley, who has resigned. 


C. F. Monrog, foreman storehouse labor gang of the Atlantic 
Coast Line at Florence, S. C., has been promoted to assistant 
storekeeper, with headquarters at Savannah, Ga. 


J. L. Cowan, formerly purchasing agent of the San Antonio 
& Aransas Pass, has been appointed tie and timber agent of 
the Southern Pacific lines in Texas and Louisiana, with head- 
quarters at Houston, Tex., succeeding J. S. Wickett, who has 
resigned. 


Car Department 


E. H. WeEiGMAN has been appointed master car builder of the 
Kansas City Southern, with jurisdiction over the entire line and 
headquarters at Pittsburg, Kan., succeeding J. Gutteridge, who has 
been assigned to other duties. Mr. Weigman was born at DeSoto, 
Mo., July 29, 1892. In 1909 he entered the service of the Louis- 
ville & Nashville at East St. Louis, Ill., as a car repairer. He 
was later promoted to supervisor of the car department, with 
headquarters at Louisville, Ky., in which position he remained for 
eight years. For a period of six months in 1917, Mr. Weigman 
was assistant secretary of the old American Railway Master 
Mechanics’ and Master Car Builders’ Associations, under Jos. W. 
Tayler, secretary. For four years he was connected also with the 
Atlantic Coast Line as a traveling instructor in the car depart- 
ment, his headquarters being at Wilmington, N. C. 


Obituary 


Tuomas S. Davey, shop superintendent of the Erie at Dun- 
more, Pa., died recently at his home at Scranton, Pa. Mr. Davey 
was born on March 11, 1876. In May, 1893, he entered the employ 
of the Delaware, Lackawanna & Western as a machinist apprentice. 
He finished his apprenticeship in May, 1898, and in August of 
that year joined the forces of the New York, Susquehanna & 
Western as a machinist. On March 1, 1900, he was promoted to 
gang foreman, and on April 1, 1901, became a machinist at Jersey 
City. On July 3, 1904, he returned to Stroudsburg as general fore- 
man, and on January 1, 1911, was appointed master mechanic. 
On August 10, 1914, he became shop superintendent at Buffalo, 
N. Y.; on November 26, 1917, master mechanic at Secaucus, 


N. J., and on July 27, 1918, shop superintendent at Hornell, N. Y. 
On February 3, 1923, he was assigned to special work on crucible 
steel at Harrison, N. J.; on July 31, 1923, assigned to special 
work at Hornell and on January 7, 
superintendent at Dunmore. 


1924, was appointed shop 











Surface condenser equipment in the basement of the mechanical 
laboratory of The Pennsylvania State College 
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